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Shipyards i 
pla 
Where the hammer of pneumatic rivet- Co 
ers seldom cease, where rivet forges glow, pla 
compressed air is ever in demand. Fail- sec 
ure of the air supply results in a period col 
of idleness for the riveters, a loss to the do 
builders, a postponement in the launch- To 
ing, a disappointment to all concerned. ou 
There is no need to fear such a failure cal 
if your air compressor drive is reliable. su 
Throughout the country —from steel for 
mills, foundries, railroad shops, coal | 
mines, shipyards, all reports are the same ag 
“We can depend upon Westinghouse ple 
Synchronous Motors for absolutely re- sa! 
liable air compressor drive.” co 
Follow in the footsteps of those who 4 
have learned from experience. Specify of 
Westinghouse Synchronous Motors to bo 
the Compressor Manufacturer. | 
Westinghouse Electric & Manufacturing Company oq 
East Pittsburgh Pennsylvania Rt 
Sales Offices in All Principal Cities of the th 
United States and Foreign Countries 
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Mammoth Ice Plant Adopts New Methods 


Electric Drive and Raw-Water System Replace Steam Drive and Distilled-Water System at 
Plant of the Arctic Hygeia Ice Manufacturing Company 


By VERNON H. VANDIVER AND A. S. TAYLOR 


HE HUMAN side of the ice industry is 

probably nowhere more strikingly exempli- 
fied than in the case of the great 1,000-ton 
plant of the Arctic Hygeia Ice Manufacturing 
Company. Here we have an establishment 
placed right in the heart of a thickly populated 
section in the City of Greater New York and 
contributing indirectly but intimately to the 
domestic life of many thousands of persons. 
To be exact, quite 70 per cent. of the ice turned 
out there is disposed of ultimately to the so- 
called “family trade” as distinguished from 
such users as restaurants, hotels, shops, soda 
fountains, etc. 

While the immediate concern of the man- 
agement ceases when the ice is moved from the 
platform to the numerous trucks of the whole- 
salers, still the people of the community are 


conscious of their dependence upon the plant — 


as a primary source of supply; and the nature 
of the service rendered creates a very strong 
bond of interest. 

The present business may rightly be said to 
rest upon the foundation laid by Colonel Jacob 
Ruppert as far back as 1878. In those days, 
the manufacture of ice was in its infancy, 
and there were many that prophesied that ice 
could never be made in quantities and sold at 
a profit. Colonel Ruppert thought otherwise, 
and to justify his faith in the innovation he 
created an experimental plant having a daily 
capacity of 50 tons. This plant was so success- 
ful that he enlarged its output fivefold. With 
characteristic energy and business foresight he 
set about building some years later—that is, 
in 1900—an ice plant of 1,000 tons capacity. 
In this he installed a distilled-water system and 
used steam to drive his machinery. Accord- 
ing to the standards of the day, the plant was 
modern in all its features. 

The plant was controlled by Colonel Ruppert 
under the able management of Mr. George 
Kinkel, Jr., until 1906, when the property was 
taken over, under lease, by the Arctic Hygeia 
Ice Manufacturing Company—Mr. Kinkel be- 
coming. president of that concern. Mr. Kinkel’s 
leadership was outstandingly successful; and 


the plant was operated as a coal-burning, dis- 
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THOUSAND tons of ice a 

day! Such is the capacity of 
the biggest, thoroughly up- 
to-date ice-making plant in 
existence. 

A thousand tons of ice is enough 
to provide 80,000 families 
with 25 pounds of ice every 
24 hours—in short, sufficient 
to add to the comfort and the 
well-being of fully a quarter 
of a million individuals. 

Again, a thousand tons of ice 
cut into blocks one foot 
square and placed atop of one 
another would make a glit- 
tering column 6.5 miles high! 
In passing, it might be said 
that each of these blocks 
would weigh 57.5 pounds. 

These figures and these facts 
should help us to visualize 
the important part played in 
a populous community by 
the Arctic Hygeia Ice Manu- 
facturing Company’s plant, 
situated in New York City. 




















tilled-water ice plant up to 1923. Then it was 
decided to radically remodel the establishment 
by adopting electric drive and the raw-water 
system of ice making—a system that had much 
to commend it and which had been steadily 
gaining favor for some years. 

There were various reasons why the dis- 
tilled-water system should be abandoned; and 
while possible economies were the main cause 
for the change it cannot be denied that the 
wishes of the public had also something to do 
with the substitution. Distilled-water ice is 
often white or opaque, and for that reason un- 
like most natural ice. The domestic consumer 
has grown to believe that the manufactured 
product must be transparent to be hygienic and 
of a superior grade. The discovery along 


about 1912 that raw-water ice could be made 
clear by agitating the water with compressed 
air during the freezing period was a great step 
forward in the art, and this discovery showed 
that it would be practicable to avoid the com- 
plications and the heavy charges incident to 
the use of distilled water. 

To answer those inquiring minds that may 
ask for specific reasons for the changes started 
by the Arctic Hygeia Ice Manufacturing Com- 
pany last year, let us say that the principal 
one was the continually mounting cost of coal 
and the vexations associated with the fuel 
problem. The grade of the coal was not uni- 
form, and even when this measured up to 
standard requirements it was possible to obtain 
but 10% or 11 pounds of ice for each pound 
of coal burned under the boilers. Further, 
there were the questions of coal handling at 
the dock—striking stevedores occasioning much 
embarrassment; and then there was the ex- 
pense of getting rid of ashes. Next, the adop- 
tion of electric drive would dispense with 
steam lines, worrisome leaks, and engine up- 
keep. Finally, the change promised a sub- 
stantial reduction of the operating force. As 
a matter of fact, power-house labor has been 
cut 50 per cent. 

Messrs. Ophuls & Hill, Inc., well-known con- 
sulting refrigerating engineers of New York 
City, were engaged to design the layout and 
to supervise the installing of the new equip- 
ment. The fullest credit should be given the 
operating engineer, Mr. B. Mohr, for the skill 
and the resourcefulness shown by him in main- 
taining the productiveness of his plant while 
the alterations were in hand. The change was 
made without a single shutdown. The magni- 
tude of his task can hardly be grasped now 
with everything ship-shape and in perfect run- 
ning order. 

The plant in its present form has been so 
arranged by the engineers that the failure of 
any piece of apparatus or the need of over- 
hauling or repairs will not interrupt product- 
tion. This is assured by having at hand auxili- 
ary units which can take up the work instantly. 
All essential machines are electrically driven, 
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and the entire connected 
load amounts to 4,500 
H.P., including the vari- 
ous duplicate and auxili- 
ary apparatus. Assum- 
ing continuous operation 
at maximum rated ca- 
pacity, the plant should 
be able to manufacture 
fully 365,000 tons of ice 
in the course of a year; 
but there is reason to 
believe that this can be 
exceeded when the ma- 
chinery has been tuned 
up to its highest pitch of 
performance. Hereto- 
fore, because of seasonal 
variations of demand, the 
average yearly load has 
been substantially but 50 
per cent. of the rated 
capacity. 

As a precautionary 
measure to insure con- 
tinuous service, two sepa- 
rate feeders were run to 





out service. By 
supply current to the 


plant. One of these 
feeders comes directly from the Hell Gate 
Station of the New York Edison Company. 
Transformers are provided to step down the 
voltage to 440 volts for the General Electric and 
Westinghouse motors used throughout the piant. 

From an electrical point of view, the switch- 
board is a notable feature of the plant and is 
probably not surpassed by the switchboard in 
any other industrial establishment of corre- 
sponding horse power. In short, its controls, 
meters, and recording devices are of the most 
modern; and the utmost care has been exer- 
cised. in arranging the equipment so as to in- 
sure accessibility, ease of maintenance, and 
simplicity of operation. 

Complete protection for the plant is pro- 
vided by a Westinghouse, full automatic, truck- 


repairs. 
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The 7xS-iach, belt-driven ammonia compressor which is installed for pump- 
means of this machine ammonia enn be withdrawn from any 
section of the line or from any of the compressors to facilitate overhauling or 


type, oil circuit breaker located between the 
power company’s switching and metering ser- 
vice and the customer’s transformers. In ad- 
dition, triple protection against interruptions 
of service is provided by the arrangement of 
the ‘main transformer connections. 

A particularly interesting and novel feature 
of the switchboard is its emergency feed panel. 
Should any oil switch be damaged or should a 
breakdown occur in any cable, the circuit can 
be supplied from this emergency panel through 
its oil switches and disconnection switches. 
This precautionary provision not only secures 
the plant against stoppage but allows the dam- 
aged switch or cable to be removed or repaired 
with safety. 

Three separate water systems were installed, 








Left—One of the three freezing tank rooms. 
the motors which drive the propellers installed to maintain the circulation of the refrigerating brine. Right—Corner of 
the —~ — room and a close-up of an ammonia-suction header and an accumulator. This room is capable of holding 4,500 
tons of ice. 





Vol. XXTX, No. V 
and a system of heat in- 
terchange was adopted, 
Five shallow wells fur- 
nish 300 gallons of auxili- 
ary cooling water per 
minute at a temperature 
of 58° F. This water, 
which is characterized as 
hard and which would 
cause serious scaling if 

. used in the interccolers 

K a. Be ' and vapor coolers, is util- 
: wd ized for forecooling liquid 
ammonia and New York 
City Croton water. The 
latter is then used in the 
intercoolers and in the 
water jackets of the am- 
monia and the air com- 
pressors, as well as in the 
varor coolers. After the 
well water has been em- 





ployed for forecooling it 
is quite warm and, be- 
cause of this, is utilized 
in the dip tanks to thaw 
the ice from the cans. 

The Croton water, after 
being forced by city 
pressure through the water jackets of the com- 
pressors, is piped to a house supply tank on 
the third floor, whence it is used in the toilets, 
lavatories, etc. Croton water is also used for 
ice making. Centrifugal pumps take the water 
from the mains and force it through three 
vertical Graver filters located on the second 
floor. These filters are of the orifice, mani- 
fold-pressure type, and have a capacity of 12,- 
000 gallons per hour. After leaving the filters 
the water rises to forecooling tanks on the 
fourth floor, where it is kept in circulation by 
agitators and cooled to a point just above 
freezing by means of ammonia expansion coils. 
From these tanks the cold water flows by 
gravity to the Dimco can-filling tanks on each 
freezing tank floor. 





Here we see the facilities for handling and for filling the ice cans and 
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Fig. 1—Three Graver water filters which can handle 12,000 gallons of water an hour and make it fit for use in the ice 
eans. Figs. 2 and 3—These pictures give an idea of the equipment in the pump pit by which the water is distributed 
for various purposes throughout the plant. Fig. 4—Three of the four 1,250-Kva,. Pittsburgh transformers which step down 
the current from 13,200 to 440 volts. Fig. 5—Heat-interchange and air-aftercooling apparatus. 
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For ammonia condenser service, salt water 
from the Harlem River is supplied by centri- 
fugal pumps through three large mains. A 
Venturi meter tube has been installed in the 
vertical riser serving the condensers, and a 
manometer, connected with this meter, indi- 
cates the quantity of water flowing through the 
condensers at any time. An alarm signal is 
provided so that, should the supply of condens- 
ing water fail, the operating engineer may 
have immediate knowledge of the fact. Water 
flowing from the condensers is passed out 
through waste lines to the sewer. 

River water is also employed for aftercool- 
ing compressed air before it serves to agitate 
the freezing water in the cans. This is an 
effective means of purifying the air for its 


subsequent use by removing oil and moisture. 
bd —— ra el 


PEC CO 


with a suction pressure of approximately 40 
pounds, for precooling the Croton water from 
which the ice was to be produced and for cool- 
ing the liquid ammonia coming from the fore- 
coolers. 

Inasmuch as electrical power was to be pur- 
chased on a high-tension, maximum-demand 
basis—the rate to be adjusted weekly to cover 
the highest peak indicated during any 15-min- 
ute interval in that period—it was necessary 
to select compressors which could be oper- 
ated at or as near as possible to their unity- 
power factor. © 

With these facts and requirements in mind, 
a careful, unbiased study was made of avail- 
able equipment, and Ingersoll-Rand com- 
pressors were decided upon as being the most 
desirable. Accordingly, for the low-pressure- 
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motors in the plant is of 440 volts, 3-phase, and 
of 60 cycles. 

All the compressors, with the exception of 
the small pump-out compressor, are equipped 
with Ingersoll-Rand clearance-control pockets, 
which permit operating the machines eco- 
nomically at different loads. This feature is 
an important one and bears directly upon the 
peak-load factor which determines the weekly 
adjustment of the charge for current. Per- 
haps it might not be out of place here to de- 
scribe the general nature and the function of 
the clearance control. 

The clearance control regulates the output 
of the compressor by adding or reducing clear- 
ance volume to the ammonia cylinders. There 
are two clearance pockets cast integral with 
each cylinder. When all the pockets are 
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The production of 1,000 tons of ice a day is 
based on approximately 13.7 standard, 300- 
pound cans per ton. Each can, however, yields 
a block weighing on an average 310 pounds. 
So great an output naturally requires the con- 
sumption of a large block of electric current, 
and any niaterial saving made in this current 
consumption favorably affects the cost of the 
ice manufactured. It was therefore of the 
utmost importance that all the most modern 
methods and appliances known to the refriger- 
ation industry should be adopted. As the 
bulk of this power would be used to actuate 
the ammonia compressors and the air com- 
pressors, the specifications for and the selec- 
tion of this equipment were given the most 
careful consideration. 

It was decided to provide the plant with two 
independent ammonia systems. One, with a 
suction-pressure range of from 15 to 30 
pounds, for cooling the brine in the freezing 
tanks and for maintaining the proper tem- 
perature in the ice storage room; and another, 


suction system there have been installed three 
415-ton, Ingersoll-Rand, 22%4-inch and 15%- 
inch by 24-inch stroke, Class PRE2A, 2-stage 
ammonia compressors, with water intercoolers, 
each direct connected to a 750-H.P., General 
Electric, unity-power factor, 150 R.P.M., 
synchronous motor. For the high-pressure- 
suction system there are two 205-ton, Inger- 
soll-Rand, 11-inch and 11-inch by 18-inch 
stroke, Class PRErA, single-stage, duplex 
ammonia compressors, each direct connected 
to a 350-H.P., General Electric, unity-power 
factor, 200 R.P.M., synchronous motor. In 
addition, there are: one Ingersoll-Rand, 7- 
inch by 8-inch stroke, Class ER1A, single- 
stage ammonia compressor, short-belt driven 
by a 40-H.P. motor, for pump-out duty; and 
for air-agitation service three Ingersoll-Rand, 
15-inch and 15-inch by 12-inch stroke, Class 
XRE1, single-stage, duplex air compressors, 
each direct connected to a 150-H.P., General 
Electric, unity-power factor, 257 R.P.M., syn- 
chronous motor. The current used for all the 


Two views of some of the twelve vertical, shell-and-tube type ammonia condensers installed in this 1,000-ton ice plant. 


closed the compressor operates at full ca- 
pacity; but the opening of one clearance valve 
on each cylinder reduces the capacity to 75 
per cent. and the opening of all clearance 
pockets gives a capacity of 50 per cent. 

All pockets are cast in the upper part of the 
cylinder, thus permitting any accumulated 
liquid ammonia to drain into the cylinder 
where it will be discharged from the com- 
pressor through the plate discharge valves 
which are located at the bottom of the cylinder 
bore. 

The operation of the clearance control is as 
follows: With the compressor operating at 
partial capacity a portion of the ammonia gas 
is compressed into the added clearance space 
instead of passing through the discharge 
valves. On the return stroke of the double- 
acting piston this gas expands, giving up its 
stored energy to the pistons. The compressor 
inlet valves remain closed until the cylinder 
pressure equals the intake pressure, at which 
time the inlet valves open automatically, and 
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Figs. 1, 2, and 3—These illustrations, taken from different points of view, show the three 415-ton, 2-stage ammonia com- 
pressors and the two 205-ton, single-stage, duplex ammonia compressors installed on the north side of the engine-roo : 
All these units are Ingersoll-Rand machines and are direct connected to synchronous motors. Figs. 4 and 5—South side Of 


the engine-room where are placed three single-stage, duplex, Ingersoll-Rand, direct-connected air compressors and ‘one- 
small single-stage ammonia compressor for pump-out service, The latter unit is driven by a short belt connected to a 40- 
H.P. motor. 
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ammonia gas is sucked 
into the cylinder for the 
remainder of the return 
stroke. In this way, the 
inlet capacity of the com- 
pressor is reduced with- 
out reducing the intake 
pressure. 

Clearance space added 


simultaneously to both 
high and _ low-pressure 
cylinders will maintain 


an equal load balance be- 
tween the cylinders and 
a constant ratio of com- 
pression throughout the 
load range, resulting in 
higher compression effh- 
ciency and balancing at 
all loads. 

It is 
control 


this clearance 
which makes it 
possible to operate efh- 
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ciently constant - speed 
ammonia compressors Switchboard in the plant of the Arctic 
when running under 


partial loads. This is of prime importance, as 
substantially all direct-connected, motor-driven 
units now operate at constant speed because of 
the complexity and the expense of variable 
speed motors. As should be plain, the load 
when starting can be built up gradually while 
the motor is running at constant speed and, 
conversely, the operating load of the com- 
pressor can be kept at one-half or three-quar- 
ters of the maximum load even when driven by 
a synchronous motor—the consumption of cur- 
rent varying proportionately. In this way, 
abrupt peaks are avoided and the indicated 
crests of power consumption are kept material- 
ly lower than would otherwise be the case— 
leading to substantial economies. 

The compressors are located in an engine- 
room that must be seen to be appreciated. It 





is an impressive example of careful arrange- 
ment, and is a sight which makes an immediate 
appeal to the engineering mind. Needless to 
say, every workman in the plant is proud of 
his association with it, and this interest is one 
that must inevitably make worth-while returns 
to the management. 

The ammonia system is marked by numerous 
refinements in condensation, purification, heat 
transference, and distribution, which add in a 
marked degree to the overall efficiency of that 
plant. 

In the freezing tank rooms on the second, 
third, and fourth floors, every precaution is 
taken to produce pure, hygienic, transparent 
ice. Here many devices are utilized to lighten 
the labors of the workmen and to make their 
efforts more productive. Double covers have 











Hygeia Ice Manufacturing Company. 


replaced the single coy- 
ers for the ice cans. Core 
suction pumps and core 
fillers are provided. Elec- 
tric cranes have been in- 
stalled which enable the 
workmen to pull four 
cans at one time, run 
them to the dip tank, 
dump them on the “low- 
erator,” refill them from 
the automatic can filler, 
and return them to the 
freezing tank quickly and 
with the least practicable 
effort. 

An ice storage room, 
having a_ capacity of 
4,500 tons, is situated 
on the first floor. The 
temperature is main- 
tained there just below 
32°F. so as to keep the 
cakes from melting and 
then refreezing in a 
solid mass. The ice is 
delivered to this room by “lowerators” and 
then stacked by a Gifford-Wood benching ma- 
chine. Two doors lead from this compartment 
to the loading platform which runs across the 
entire front of the building. 

The magnitude and the completeness of the 
plant, together with the forethought shown in 
guarding against breakdowns, cannot fail to 
impress visitors and arouse in them a deep re- 
spect for these evidences of present-day engi- 
neering methods and manufacturing ingenuity. 











During 1923, the production of casings for 
motor cars and motor cycles in the principal 
tire-manufacturing countries of the world 
reached an estimated total of 54,520,000, and 
of this amount about 46,000,000, or 85 per cent. 
was manufactured in the United States. 








Left—One of the three 415-ton, 2-stage, direct-connected ammonia compressors. 
stage, duplex, direct-connected ammonia compressors. 


Right—One of the two 205-ton, single- 
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Tie Tamper Compressors Turned to Novel Use 


IE TAMPER compressors have admitted- 

ly effected notable economies and marked 
improvement in dealing with certain of the 
problems connected with the proper mainten- 
ance of the roadbeds of some of our pro- 
gressive trunk lines. In fact, an eminent ex- 
pert declared a year ago—speaking of the re- 
sults obtained on the Lehigh Valley Railroad: 
“We have definitely proved to our own satis- 
faction that we are getting the tamping done 
better and at less than half the cost by the use 
of pneumatic tampers.” 
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Fig. 1—Air-driven hoisting engine which operated 
Fig. 2—Breaking up concrete floor- 
ing with tie tampers. These tools were not designed 
for this work which is ordinarily done by pneumatic 
paving breakers. Fig. 3—One of the ‘two Ingersoll- 
Rand, 12-tool compressors which furnished air for the 


the pile driver. 


job. 


Amplifying his subject, Mr. G. L. Moore 
said: “The compressgss.can also be used for 
many other varpoociech as operating other 
kinds of air tools in both the track and bridge 
sub-departments, operating concrete guns, 
pumping water by air lifts in emergencies, 
Pumping up train lines at outlying points, etc.” 
This range of employment increases with the 
Capacity of the tamper units; and we are now 
able to describe a decidedly interesting applica- 
tion of two 12-tool tie tamper compressors in 
Successfully meeting a situation that bristled 
at the start with a number of difficulties. 

Before telling our story, however, it might 
be well to briefly describe the general charac- 
teristics of these machines. Each outfit con- 


By S. G. ROBERTS 


sists of a 2-cylinder, vertical, single-acting air 
compressor, coupled to a 4-cylinder, 4-cycle, 
gasoline, tractor-type engine, both of which 
are mounted on a single-piece, cast-steel frame. 
The cylinders of the air compressor are of 9- 
inch bore and 8-inch stroke; and the piston 
displacement is 250 cubic feet per minute. The 
air can be maintained at a pressure of 100 
pounds per square inch. 

We are indebted to Mr. L. P. Rossiter, Di- 
vision Engineer of the Lehigh Valley Railroad, 
for the following account of an interesting job 


hae 


at Buffalo, N. Y., which has been handled satis- 
factorily by means of the motive energy sup- 
plied by two of these Ingersoll-Rand units. He 
tells us: “It became necessary this year to re- 
new the sheet piling between the ship canal 
and our west-bound lake freight house. The 
latter structure is 800 feet long. Owing to the 
fact that this building is entirely of frame con- 
struction with corrugated iron sides and that 
large quantities of dust, produced in handling 
flour throughout the house, collect on the roof 
trusses, etc., the fire underwriters would not 


permit us to use either a steam or a gasoline 
engine for the pile driver. 

“We were, therefore, obliged to cast about 
for some other sort of prime mover; and the 
solution of our problem lay in utilizing com- 
pressed air. The next thing was to find suit- 
able compressors which could be placed at a 
convenient point with the least amount of labor 
and expense. We logically turned to our port- 
able, pneumatic tie tamper machines, and 
quickly placed one of these 12-tool units in a 
temporary shed erected at the south end of the 
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freight house. From this compressor plant 
the air was piped through a 2-inch line 600 
feet long to a large receiver, and from the 
latter an armored hose was run to the boiler 
of an ordinary steam hoisting engine—the 
boiler serving really as a second receiver from 
which air could be drawn immediately to oper- 
ate the associate hoisting engine. 

“The single compressor was not of sufficient 
capacity to maintain the air pressure at the 
desired point when the pile-driving engine was 
running. Accordingly, a second 12-tool tie 
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tamper compressor was 





added to the plant; and, | 
thus reinforced, the out- 

fit was able to hold the 
pressure at between 75 

and 80 pounds even when 

we were engaged in some 

very hard driving. The ‘ 
second compressor was ; 
also linked up by its own 
2-inch line to the receiver #, 
interposed between it and a Ff 
the boiler of the hoisting 
engine. This intermedi- + 
ate receiver was four 

feet in diameter and 

eight feet long, mounted 
horizontally as shown by 





Ee 





one of our illustrations.” 


A big fleet of refrig- 








me 
4%, 








While Mr. _ Rossiter 
has not laid emphasis 
on the hazards incident 
to accumulations of 
flour and grain-elevator dust, the fire under- 
writers are keenly alive to the likelihood of 
violent and disastrous explosions when dust of 
this nature is stirred up andtgnited by an ex- 
posed flame or a chance’.spark. In June of 
1923 this subject was discussed at some length 
in the Magazine, and reference was then made 
to the catastrophe which wrécked a $10,000,- 
000 grain elevator located in Chicago,’on the 
Calumet River, and belonging to the Chicago 
& Northwestern Railroad. That structure was 
shattered by dust explosions which occurred 
during the evening of March 109, 1921; and the 
force of the devastating detonations was felt 
at points many miles away. In addition to 
causing the death of six persons, the explosions 





Left—This hammer drove the new sheet piling between the ship canal and the freight house. 


ror oe in this steam boiler provided the operative medium for the associate hoisting engine used in connection with the pile 
river. 


erator ships is being 
planned by German ship- 
owners as the result of a 
new ruling that permits 
the unlimited importation 
of frozen meats for the 
next ten years. Hereto- 
fore, such meats were al- 
lowed to enter the coun- 
try only provisionally; 
and they were then carried 
in English bottoms. The 
British refrigerator flo- 
tilla numbers 280 vessels, 
while Germany has but 6 
such ships. The work of 
upbuilding this small fleet 








was started immediately 








Air from the two tie tamper conipressors was delivered to this receiver, located 
600 feet away from them, and transmitted thence to the boiler of the hoisting engine. 


destroyed property valued at fully $3,750,000. 

We can now understand why the fire un- 
derwriters took the stand they did against the 
employment of either steam or gasoline engines 
anywhere within the dust-laden zone. Similar- 
ly, we can grasp the wisdom of relying upon 
compressed air as a substitute source of power, 
especially when this air could be delivered 
from compressors placed at a safe point out- 
side of the freight house. In this case, it 
should be recognized, of course, that the prob- 
lem of the responsible engineers was lightened 
by the ease with which the compressors could 
be moved to the station selected for them and 
then be brought promptly into action. 



































upon the closing of large 
contracts for frozen 
meats from Argentina. 





VENTILATING MANHOLES 
ORKMEN frequently have to enter man- 
holes in street pavements and, in so doing, 

incur great danger from noxious gases. The 
air in telephone conduits in Philadelphia has re- 
cently been inspected for carbon monoxide by 
the Bureau of Mines by the use of a newly 
devised bomb-tester made of pipe fittings, a 
spark plug, an automobile spark coil, and dry 
cells. Of thirteen manholes examined, twelve 
contained irrespirable atmospheres, and of the 
latter number two were explosive. Of eleven 
holes tested at random, eight showed danger- 
ous quantities of carbon monoxide. A rotary 
hand blower is now generally employed to 
ventilate manholes before men enter them and 
while they are at work inside of them. 


Right—Compressed air 
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Modern Methods Warrant Operating Small Lead-Silver 


EWFOUNDLAND has been called “a 

land of samples” due to the numerous in- 
dications in that region of extensive mineral- 
ization. No vigorous efforts to expose and to 
open up the mineral deposits—some of which 
have been known to exist for the past 30 
years—have, however, been made. In _ the 
meanwhile, notable advances have _ been 
achieved in the development of mining ma- 
chinery and in the treatment of ores; and by 
reason of these improved apparatus and meth- 
ods many of the mineral deposits of New- 


Property 
By A. A. PAOLI 


from which the boulders originated—the coun- 
try being heavily wooded and covered with a 
great quantity of drift—work was abandoned. 
The outcrop of this vein was recently located ; 
and it is the intention of the Silver Cliff Min- 
ing Company to sink to a depth of 200 feet on 
the vein. 

A geological survey of this section of 
Newfoundland has never been made; but 
argentiferous galena has been discovered in 
various outcroppings over a belt of 35 miles. 
There are also some interesting indications of 


from the upper adit in the hillside the ore is 
run down a chute to the crusher house, or it is 
trammed out from the lower tunnel to an ore 
bin. A 7-inch by Io-inch jaw crusher, used 
as a primary breaker, delivers the ore to a 
conveyer which carries it to a set of 14-inch 
by 24-inch rolls for secondary crushing. From 
the rolls it passes to a trommel: the oversize 
going to a standard wet-ball mill, the middle 
sizes to jigs, and the “fines” to an elevating 
wheel, which also takes the crushed ore from 
the ball mill. From the elevating wheel the 

ore is fed through classifiers, which turn 




















Erecting machinery at the plant of 
the Silver Cliff Mining Company. 


foundland would appear to warrant care- 
ful investigation and exploitation. 

A step in this direction has been made 
by the Silver Cliff Mining Company, Ltd., 
whose efforts are being carefully watched 
by those interested in the future develop- 
ment of the mining industry in that ter- 
ritory. The property of the Silver Cliff 
















out three grades of sands and slimes. The 
former are treated on Wilfley tables and 
the latter on James’ slime tables. 

The run of the mine ore assays about 
17 per cent. lead; 6 ounces of small silver; 
and about 2 pennyweights of gold. The as- 
say of the concentrates reveals from 75 to 
80 per cent. lead; 30 ounces of silver; and 
10 pennyweights of gold. There are no 
penalty ingredients whatever. The mil! has 




















Mining Company comprises 740 acres, held 
in fee simple, and is situated on the shores 
of Argentia Harbor, Placentia Bay, which 
is the terminus of the Newfoundland Govern- 
ment Railway. The mine is located 1,600 feet 
from tide water and 2%4 miles from rail head at 
Argentia. 

Previous efforts to develop the property 
were made in 1883, when work was carried on 
about a mile from the site of the present mill. 
Five shafts were then sunk on the harbor 
front. This was objectionable because the 
main shaft was so near the sea that in stormy 
weather it was frequently filled with water. 
Many large boulders of galena were found in 
the drift and the overburden; but as the opera- 
tors were never successful in locating the vein 


Another view of the mining activities at Argentia, Newfoundland. 


bornite within a mile of the Silver Cliff mill. 
The ore lies in fissures; and numerous out- 
crops have been uncovered all over the prop- 
erty. But the only development so far has 
been centered on two lodes: the Fowler’s lode, 
with a strike of approximately 33 degrees E. 
of S. and a dip slightly N. of E., which varies 
in width from fourteen to twenty feet, and the 
MacKay lode, with a strike about 10 degrees 
S. of E. and a dip W. of S., which has been 
found in one place to have a width of twelve 
feet. 

At the present time, the ore mined at 
Argenta is treated in the following manner: 


a capacity of about five tons of concentrutes per 
day, but this is shortly to be increased to ten 
tons. The product is shipped to a smelter at 
Swansea, Wales. 

The mill is situated close to the Broadcove 
River. This stream drains about four square 
miles of high land and gives an unfailing sup- 
ply of water for milling purposes. There are 
five different ponds in this drainage area, one 
of which is half a mile wide by a mile long. 
There is an available head of 165 feet between 
the mill site—which is 80 feet above sea level— 
and the falls, 2,000 feet away, thus giving a 
eross available head of 245 feet. It is the in- 
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General view of the Silver Cliff camp. 

















This small lead-silver property is an 


interesting example of what can be accomplished by using air-driven drills and 


other up-to-date facilities. 


tention of the Silver Cliff Mining Company to 
develop this water power next year. 

Power is now supplied by a 100-H.P. oil 
engine, which is sufficient to take care of all 
machinery on the property, including a 12xI0- 
inch, ER-1, Ingersoll-Rand, belt-driven com- 
pressor. The latter furnishes operative air for 
four “Jackhamers” and a Leyner-Ingersoll drift- 
er, and amply meets all drilling requirements. 

As most of the employees of the Silver Cliff 
mines live in Argentia, there has been pro- 
vided, in addition to the power house, crushing 
plant, and concentrator house, a bunk house 
with accommodations for about 40 men. All 
operations up to date have been financed by 
Newfoundland capital; and the Silver Cliff 
directorate is composed of nine successful and 
enthusiastic St. John’s business men. Mr. A. 
B. Climas is resident manager of the company. 


TESTING A TANK TO 
DESTRUCTION 


HY hammer a tank until its seams open? 

This is the method employed by the 
United States Bureau of Standards, in co- 
Operation with the American Bureau of Weld- 
ing, to determine the relative strength of pres- 
sure vessels bound together by different meth- 
ods or systems of welding. To facilitate this 
procedure, scientists in Washington charge the 
vessels undergoing examination with mounting 
pressures and then subject them to increasingly 
severe blows until the fabric is ruptured in one 
or more places. 

The accompanying illustration makes it plain 
that those supervising the work should be safe- 
guarded from flying bits of metal when the 
tank can no longer withstand this treatment; 

















Shattering a pressure tank by blows, while charged with compressed air, to 
determine the relative merits of different methods of welding. 
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and, accordingly, a sheltering fence has been 
erected around the testing stand. 

Designers and manufacturers of boilers and 
kindred containers are thus provided with valu- 
able information which they can put to good 
use in their shops. As a result of this work 
by the United States Bureau of Standards, the 
fact has been established that double-V welds 
are considerably stronger than single-V welds; 
and that butt-welded heads are stronger than 
inserted heads. 

Inasmuch as the blows of a hammer cannot 
be counted upon to disclose more than a few 
exceptionally defective welds, pressure is built 
up within the tank so as to subject the entire 
container to stress and, incidentally, to distri- 
bute the shattering effect of the hammering. 





A DIVER’S DIVERSIONS 

HE ENGINEER, London, has dug out of 

its files of 60 years ago the following 
item, taken from the Baltimore American of 
1864. It occurs in a description of the opera- 
tions of divers employed to clean the bottoms 
of the monitors then in service in the Civil 
War. 

“The principal diver, named Waters,” so it 
is recorded, “is so used to the work that he has 
become almost amphibious. The work is very 
arduous. He sits upon a spar, lashed athwart 
the bottom of the vessel, which is so arranged 
that it can be moved as the work progresses; 
and, with a scraper fixed to a long handle, works 
on both sides of himself as far as he can reach. 
The mass of oysters that becomes attached to 
the iron hull of one of the monitors, even dur- 
ing summer, is immense. By actual measure- 
ment it is estimated that 250 bushels of oysters, 
shells, and sea grass were taken from the bot- 
tom of the Montauk alone. The captains of 
the monitors have sometimes indulged in the 
novelty of a mess of oysters raised on the hulls 
of their own vessels. 

“It is explained that when a diver is below 
the surface he can instantly bring himself up 
again by closing momentarily the aperture in 
the helmet for the escape of the air. His 
buoyancy is immediately increased, and he 
pops up like a cork and floats at will on the 
surface. Waters is evidently a bit of a wag 
besides being a master at his business. When 
he has a curious audience he will wave his 
scraper about as he bobs around on the water 
with the air of a river god. Once he came up 
alongside a boat from which a negro was sell- 
ing watermelons, one of which he seized and 
sank below the surface again—the gurgling air 
from the helmet mixing with his muffled 
laughter. The negro clutched his oars and 
fled, declaring that the Yankees had brought 
river devils to aid them in the war.” 





A feat, which would have been impossible 
of accomplishment not long ago, has been 
performed by the firm of Barimar, Ltd., Lon- 
don. By means of skilful welding there were 
repaired two semi-Diesel cylinders that were 
cracked halfway round the bores circumfer- 
entially and 15 inches longitudinally. Under 
test, the parts proved to be absolutely sound 
and as strong as when new. Thus the engine 
has again been restored to service. 
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Giant Portable 


HE WORK of riveting is one of the most 

important of our present industrial activi- 
ties. Upon it depends the strength of in- 
numerable metal fabrications. It has long been 
generally known that rivets are used to a large 
extent in the assembling of steel structures; 
and city dwellers, especially, are almost daily 
reminded of this fact by the deafening din of 
the riveting guns employed in driving the need- 
ful rivets home. The general public, however, 
does not realize the vast extent to which rivet- 
ing is resorted to in other branches of industry. 


Few of us have ever stopped to consider how 
riveting enters into our own needs. The heat- 


Compressed Air Riveting Machine 


By JOHN C. HANNA 


riveter makes use of compressed air in form- 
ing the rivet heads, and compressed air is also 
drawn upon in rotating the machine as well 
as in tilting it. As a matter of fact, it is the 
first machine ever built that employs this adapt- 
able source of power to maneuver it. It is also 
the largest portable riveter ever produced, and 
was especially designed for the erection of the 
steel-plate spiral shells and penstocks at the 
outlet end of the new water tunnels of the 
Niagara Falls Power Company, Niagara Falls, 
Ney; 


Before describing the riveter, it might be 
well to give some idea of the character of the 


inch, the character of the work must be of 
boiler quality; and owing to the immense size 
and the weight of the volute and the pen- 
stocks, the riveting must be done on the spot 
as the work progresses. Therefore a portable 
riveter is required. Moreover, the large plates 
and the large rivets necessitate a big and heavy 
riveter as well as one having a long reach. 
The machine in operation at Niagara Falls 
has a reach of 118 inches and a gap of 30 
inches. The total weight of the riveter is 57,750 
pounds and the weight of the frame, a 1I-piece 
steel casting without spindle or riveting mechan- 
ism, is 33,000 pounds. It is owing to its great 





























Different operating positions of the Hanna riveter while engaged in riveting one of the new penstocks of the Niagara Falls Power Com- 
Pany at Niagara Falls, N. Y. The rivets driven range from an inch to an inch and a half in diameter. 


ing plant in any home, whether it be a stove or 
an air, hot-water, or steam system, calls for 
riveting. The never-failing supply of gas for 
cooking, etc., is assured, among other things, 
by reason of the great strides made in the 
art of riveting, that is, the gas containers that 
maintain the pressure in the mains are made up 
of sheets of rolled steel held together by rivets, 
and these joints are of such a character as to 
prevent leakage. Our means of transportation 
—the automobile, the street car, the subway 
and the elevated trains, and the railroad, all 
require rivets in their make-up. 

The latest advance in the art of rivet- 
ing is a 150-ton, portable, compressed air riveter 
designed and manufactured by the Hanna Engi- 
neering Works, Chicago, Ill.; and no small 
measure of its success in the field is due to the 
wide adoption of compressed air. This giant 


work that it performs. As has just been men- 
tioned, the riveter was made primarily for the 
purpose of joining the plates that form the 
volute of the casing—spiral or snail shell—and 
the penstocks for a 70,000-H.P., hydraulic tur- 
bine. The greatest distance across the volute 
is approximately 48 feet, and the diameter of 
its water inlet is 15 feet. The plates of which 
it is being constructed range in thickness from 
1% inches at the entrance to % inch at the end 
of the volute; and a matter of 7,800 rivets, 
varying in diameter from 1% inches to 1 inch, 
will have to be driven. The longest grip for 
the 1%-inch rivets is about 5 inches. Each of 
the three penstocks is approximately 18 feet in 
diameter, about 110 feet long, and made up of 
plates 1% inches thick. Inasmuch as the volute 
and the penstocks are to hold water under a pul- 
sating pressure of about 110 pounds per square 


weight and to its well-nigh universal form of 
suspension that this new type of riveter has 
aroused such unusual interest. This mammoth 
machine constitutes a striking example of the 
extent to which modern man is now employed 
merely to control power or mechanical agencies 
in the accomplishment of tasks that heretofore 
required the expenditure of the utmost of his 
muscular energy. 

It is quite a spectacular sight to watch the 
operator shift this enormous riveter from one 
position to another—to roll it over, to tilt it, 
and then to force the hot rivet into place with 
but the slightest manual effort. Obviously, a 
tremendous amount of power—150 tons of pres- 
sure—is being expended: yet, no electric motor, 
no flywheel is visible. It is somewhat un- 
canny when one stops to consider that the sole 
source of power—the breath that puts life 
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into the machine, comes 
through the slender, pli- 
able hose pendant from 
the riveter and leading 
to a siandpipe 40 feet 
distant. 

The mechanism that 
supports the riveter is so 
designed that when the 
frame on the spindle is 
revolved or tilted upward 
or downward from the 
horizontal the center of 
gravity of all the parts 
suspended from the crane 
hook is neither raised 
nor lowered. This is ac- 
complished by the sus- 
pension beam at the top 
of the machine, the two 
vertical links, the spindle 
housing, and the spindle. 
which form a parallel- 
ogram above the center 
of gravity of the riveter 
as a whole. With this 
arrangement, the friction 
of the bearings and the 








what amounts to the fina] 
inch of the die travel, 
The cylinder is 22 inches 
in diameter, has a stroke 
of 22 inches, and the 
movement of the plunger 
and the upper die is 534 
inches. Of this distance, 
4% inches are traversed 
during the first half of 
the stroke of the air- 
cylinder piston ; and it js 
the toggling action in- 
duced by this motion 
that quickly brings the 
die to the work. As we 
have already said, the die 
is under uniform pres- 
sure and movement dur- 
ing the final inch of its 
travel or during the last 
half of the piston stroke, 
In other words, during 
the first half of the pis- 
ton stroke the die comes 
up to the work, and dur- 
ing the last half of the 
stroke it forms the rivet 


effects of inertia are the Notwithstanding its size, this 150-ton pneumatic riveting machine can be con- head. This assures the 


only forces to be over- trolled to a nicety by the operator in the chair. 


come. 
Two reversible, close-quarter, compressed air The Hanna motion or riveting mechanism, 


drill motors, of approximately 2 H.P. each, are carried by the framework just described, is a 
provided to revolve and to tilt the mechanism combination of toggles developing a known and 
as desired. The motor for tilting is mounted predetermined maximum, uniform pressure 
upon the inner vertical or tension link and drives during the leaverage action. This takes place 
a worm gear which engages a worm-gear sec- on the last half of the piston stroke or on 
tor on the suspension beam. The 
tilting motion is limited to 30 degrees 
below the horizontal. The air motor 
for rotating is mounted upon the 
spindle housing and drives a full 
worm gear on the frame. This makes 
it possible to set the frame at any re- 
quired angle in relation to the spindle. 
Incorporated in this drive are means 
to absorb the shock incident to stop- 
ping the massive frame—thus reliev- 
ing the drive mountings of what oth- 
erwise would be unmanageable forces. 

In order to hold .down the power 
necessary to set the frame into the 
requisite position, roller bearings anc 
ball bearings are employed at alli 
points of rotation. The frame is 
mounted upon the spindle by two 
radial roller bearings and is re- 
strained from longitudinal motion 
along the spindle by roller thrust 
bearings. Four roller bearings, one 
at each end of the vertical links, and 
two large ball bearings at the crane- 
hook end of the suspension beam 
come into action when the frame is 
tilted. The roller bearings on the 
inner vertical link carry a load of 
about 150,000 pounds each. Lubrica- 
tion is accomplished both by an oil- 
bath and by a positive-pressure-grease 
system. All moving parts are so ar- 





driving of absolutely 

tight rivets with each 
and every stroke of the piston without the 
need of adjusting the die screw to overcome 
ordinary variations in rivet lengths, in thick- 
nesses of plates, in diameters of holes, etc. An 
accurate adjustment of the die screw is, there- 
fore, not essential, and no particular “knack” 
or skill is required on the part of the 
operator. 

Briefly, the outstanding advantages 
of this riveter are: 

As the machine exerts its maximum 
pressure throughout a_ considerable 
distance, a careful adjustment of the 
die screw is not required. 

It is never necessary to make more 
than one stroke to drive a rivet. 

With each and every stroke a rivet 
is driven with a predetermined pres- 
sure, in tons, which is regularly pro- 
duced irrespective of the judgment 
of the operator. 

The maximum pressure with which 
the rivet is closed may be exerted 
against the rivet head for any re- 
quired length of time. The advance 
of the air piston is arrested only upon 
the complete forming of the rivet 
head; and as long as air pressure is 
retained in the cylinder the rivet 
head is subjected to the maximum 
closing pressure and the die follows 
up any flowing or yielding of the 
metal of the rivet in the hole and any 
shrinkage due to cooling. 

As we have previously emphasized, 
the machine drives a rivet with every 
stroke. Furthermore, action and 
manipulation are so rapid that the 
number of rivets it can drive is 


ranged that they are well protected This great air-driven riveter weighs 57,750 pounds, h limited only by the rivet-heating af 
reach between jaws of 118 inches, and a gap between the dies er cot ate the accamar att the 


from the elements. of 30 inches. 
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rivets, and the time it is desired to retain the 
full pressure on the rivet heads. 

Although the movement of the air piston is 
necessarily rapid, the maximum pressure is 
reached gradually and released in the same man- 
ner so that no shock whatever is experienced 
when closing a rivet. 

There is little wear and tear on the work- 
ing parts. This arises from the fact that the 
movement in the journals or bearings is at its 
maximum during the first half of the travel of 
the piston when most of the motion is re- 
quired to close the gap between the moving 
die and the end of the rivet. Consequently, 
there is little if any stress on the various 
working joints. When the actual full load is 
sustained by the parts, the movement of the 
journals or bearings is slow and very slight 
in surface measurement. 

Three other features of this particular 
pneumatic riveter are worth mentioning. First, 
the demountable head or rivet-driving mechan- 
ism, which possesses obvious advantages. Sec- 
ond, the movable buck-up die, or dead die, 
which is shown in one of the accompanying il- 
lustrations. Engaging sets of crown cams— 
one upon the die and one upon the frame— 
serve to raise the die when the latter is given a 
motion of rotation through 60 degrees. When 
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but it has also proved to be a great labor saver 
and has developed remarkable speed in service 


In fact, it has far exceeded the expectations of 
More than 450 rivets in an 8- 
hour working day is the average perform- 
On a regular run, 45 rivets were 
driven in 35 minutes. The saving in labor at 
the completion of the second penstock has been 
computed at 66 per cent. 





NEW AIR-MOTOR DRIVEN 
CRANK-PIN LATHE 

NEW, portable crank-pin lathe, designed 

and built by C. E. Marsu of Atlanta, 
Ga., is said to be a radical departure in ma- 
chines of this type. We are informed that 
special attention has been given to the con- 
struction of the tool so that it can stand up 


E: 
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Portable crank-pin turning lathe which is operated by a pneumatie drill. 


in this raised position, the die is supported upon 
flat surfaces normal to its axis. Third, by 
employing the true truss form, with »pen 
webs, the casting problem was simplified owing 
to the absence of continuous surfaces or large 
variations in sectional thicknesses with their 
resultant strains due to cooling. 

Complete manipulation of this machine is 
possible from one position at the head or die: 
three valve-operating handles being located 
there for riveting, rotating, and tilting. A seat 
is provided near the rear of the machine from 
which the rotating and tilting motor valves may 
also be manipulated when working conditions 
make this point of control more desirable. In 
the latter case, the standard reversing -valves 
built into the motors are utilized. 

This compressed air riveter is not only the 
largest portable machine of its kind ever built, 


under the conditions imposed by service in the 
roundhouse. Furthermore, a number of novel 
mechanical features make it both a time and a 
labor-saving device. 

The lathe consists of a stationary spindle, 
attached to the end of a crank pin; of a ro- 
tating cylinder with two tool bars that are 
fed out to the work to be turned; of a com- 
pensating adjustment to take up the wear on 
the spindle; and of an automatic constant feed 
with a reverse for the tool bars. The tool 
bars work independently, and each is provided 
with its own feed control. The automatic 
constant feed, with the reverse feature, pre- 
vents roughing or gouging the metal being 
turned, and it also prevents the jerk common 
to some lathes when the old-fashioned star 
wheel bumps up against the peg in feeding the 
tool towards the work. 
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The tool bars, which are made of tool steel 


and are hardened, are given a rapid motion 
and can be shifted to and from a cutting posi- 
tion by the operator without the need of turn- 
ing a feed screw—something that tends con- 
siderably to speed up output. 
cut and hardened; and the drive-gear bearings, 
which are made of hardened and ground steel, 
are encased for the protection of the attendant. 


All gears are 


According to the designer, the new portable 


lathe is simple in its operation; the work is 
always in full view of the mechanic; and it 


does not require any extra equipment inas- 
much as the different fixtures necessary to 
turn all sizes of crank pins are integral parts 
of the machine. In other words, the operator 
does not have to change from a short to a 
long tool bar to turn a long crank pin: he 















does not have to substitute a longer bar when 
half way through a cut because the tool bar 
will turn any length from zero to nineteen 
inches without having to stop the lathe. Crank 
pins from 3 to 11% inches in diameter can be 
produced. 

The outstanding advantage claimed for the 
machine, which weighs 126 pounds, is that it 
can turn two journals on a crank pin simul- 
taneously—thus cutting down the time required 
to do this work to just one-half that necessary 
when using a lathe with but one tool bar. A 
standard type air motor, such as can be found 
in any railroad repair shop, furnishes the 
needful motive power. The accompanying 
photographs were taken in the Howells shops, 
Atlanta, Ga., of the Seaboard Air Line Rail- 
way, where a machine of the type described has 
been doing efficient service. 





The timbers with which the 12-mile trestle 
across Great Salt Lake, Utah, is being re- 
paired are preserved by previously soaking 
them in the waters of the lake, itself. The 
waters contain from 14 to 23 per cent. of saline 
matter; and after three months of immersion 
the surface of the wood has absorbed two 
pounds of salt per cubic foot to a depth of %4 
inch. 





There are about 340,000 Indians in the 
United States exclusive of Alaska. 
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How A Big Brick Building Was Moved Eighty-Five Feet 


An Engineering Achievement Which Has Set a Record in Work of This Nature 


OUSE moving as an art is pretty well 
established among the businesses in this 
country. Most of the buildings that have been 
shifted have been of frame construction and, 
therefore, sufficiently elastic to withstand a 
measurable amount of vibration without suffer- 
ing material damage. 
Indeed, only a few years back, a goodly 
number of sizable summer homes and a hotel 
or two were transported bodily from menaced 


Fig. 1—The Dowie Building just after it had been trans- 
ported 85 feet to the left and halted directly over its new 
2—Constructing the concrete foundatior: 
on the new site preparatory to moving the building. Fiz. 
3—Elaborate arrangement of rails, rollers, and needle beam: 
while the structure was on its journey from right to left. 


foundation. Fig. 


sites on the sandy shores of New Jersey and 
carried distances ranging all the way from 
several hundred feet to a mile or more—in 
certain instances the journeys including a 
water trip of thousands of yards. 

Because of those exploits, the man in the 
street should not jump to the hasty conclusion 
that undertakings of this character are simple 
ones. As a matter of fact, much care must 
be exercised at every stage of the work, and 
it is needful that precautions be taken to move 
the buildings with the least practicable amount 
of jarring lest plastered walls and ceilings be 
badly cracked or shattered. It is equally im- 
portant that chimneys and masonry fireplaces 
be not injured while the structure is in transit. 

The moving of a brick building is a far more 
difficult problem, and while this has been done 


By SIDNEY MORNINGTON 


more than once the bulk of the buildings so 
dealt with have been of rather unpretentious 
dimensions. It is not necessary here to elabo- 
rate upon the relative delicacy of the task 
other than to say that brick walls cannot be 
flexed like frame ones and that a crack in a 
brick wall is apt to be a very serious matter 
and may imperil the integrity of the entire 
structure. Such being the case, we shall be 


the better able to grasp the magnitude of a 





















job completed in Chicago some months ago, 
which involved the moving of a 7-story brick 
building having a width of 81 feet and a length 
of 131 feet. 

The Dowie or Zion Building, as it has been 
variously known, was reared something like 
three decades ago, and in 1907 it was bought 
by the Illinois Central Railroad. Subsequently, 
to be exact in 1914, the edifice was remodeled 
and strengthened, and thereafter used by the 
line largely for the storage of records. Mat- 
ters ran along smoothly until the Illinois Cen- 
tral embarked upon a pretentious program of 
terminal improvements, among which was a 
projected viaduct which was to cross the site 
of the existing building. At first blush, the 
only solution of the difficulty seemed to be the 
razing of this obstruction and the erection 


elsewhere of a building to replace it. Here 
is where Messrs. William H. Brown & Com- 
pany, contractors and specialists in house mov- 
ing, came to the rescue. 

After a careful survey of the situation, the 
experts of that organization decided that the 
building could be saved and moved a distance 
of 85 feet to a foundation prepared for it on 
an adjacent plot of ground. Before telling 
how this exceptionally big task was success- 

















fully performed, a few details about the char- 
acter of the building shifted should not be 
out of place. For most of our particulars we 
are indebted to a paper read not long ago by 
Mr. Hugo Filippi before the Western Society 
of Engineers. Mr. Filippi is on the engineer- 
ing staff of the contractors. 

According to this expert, “The building may 
be classified as of the wall-bearing type—that 
is, wood joists supported by exterior brick 
walls and interior columns and girders of cast 
iron and steel. The north and west facades 
are faced with cut stone. The old foundation 
was of rubble supported on wide slabs of stone 
resting on blue sand, at about Elevation —I. 
No piling or wood grillage was used.” As a 
preliminary, it was necessary to determine the 
character of the soil upon which the building 











Ty 


0. V 


et 


Here 
Com- 
movy- 


1, the 
t the 
tance 
it on 
elling 
“CeSs- 


-har- 
t be 
5 we 
o by 
ciety 
ieer- 


may 
-that 
yrick 
cast 
ades 
ition 
tone 
—I, 
As a 

the 
ding 








quem i u TLL TT) 





May, 1924 





865 





would have to _ stand 
when moved to the near- 
by new location. Mr. 
Filippi informs us: “Nine 
test holes were put down 
and a bed of very hard 
blue clay was found at 
Elevation —1.5. An ex- 
amination of these bor- 
ings indicated that no pil- 
ing would be necessary, 
and the new foundation 
was accordingly designed 
with spread footings.” 
Broadly stated, a task 
of the sort we are about 
to describe consists of 
three main problems: 
First, transferring the 
weight of the building 
from its original founda- 
tion to temporary sup- 
ports; second, moving the 
structure horizontally a 
prescribed distance to an- 


other site without harm- mont side of the structure. 
ing the building while in — prog rails, and supporting cribbing on which the building was carried by 


transit; and, third, depos- 
iting the structure firmly on its new foundation 
and withdrawing the temporary supports. As ? 
statement of requirements this sounds compara- 
tively simple, but accomplishment calls for the 
exercise of much forethought and engineering 
skill. This should be evident when we mention 
that the edifice in question represented 
a dead load of substantially 16,000,000 
pounds. 

Interesting as it undoubtedly would 
be from a technical point of view to 
enter into the details of the elaborate 
arrangements which had to be made 
by the contractor to effect the detach- 
ment of the building from its erst- 
while foundation and to convey it to 
its new one, space will not permit us 
to do so. However, we can give 


Showing how close it was necessary to place 
being shifted. 





enough particulars to help to a general under- 
standing of the bigness of the job and of the 
massiveness of the materials utilized im car- 
rying out the work. 

As will no doubt be realized by the reader, 
the first operation consisted of underpinning 


the needle beams to sustain the building while 


the structure by means of 
numerous horizontal I- 
beams or needle beams of 
steel, ranging in depth 
from 15 to 24 inches, 
placed side by side in 
pairs and so disposed that 
they would be capable of 
safely sustaining a maxi- 
mum total load of about 
13 tons per linear foot of 
wall. But-before these 
beams could be distrib- 
uted under the building 
and set upon an exten- 
sive system of cribbing, 
composed of great tim- 
bers, holes had to be cut 
through the lower part 
of the walls just above 
the foundation. These 
holes were made one at 
a time; and for this pur- 
pose the contractor had 
recourse to pneumatic 


Here we see the massive timbers, needle beams, tools which were actuated 


by air furnished by an 
Ingersoll-Rand 5x5 inch, 
Type Twenty, portable compressor. The tool 
equipment consisted of one coal pick and a 
single concrete breaker manufactured by the 
same company. 

With this modest pneumatic outfit, all the 
many openings required for the insertion of 
















the steel needle beams were cut through 
the brick and masonry walls; and the 
same tools were used to clear away 
the intervening wall sections so that 
the building could be completely 
severed from its foundation. This 
phase of the work was finished in only 
41 days. To help to a more appre- 
Ciative grasp of what this meant, it 
might be pointed out that the main 
foundation walls were 36 inches 
thick and that two of these walls were 
each about 132 feet long. Further, 
inside of the four exterior walls there 
was a network of 2-foot cross 
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Pneumatic coal picks were used extensively in clearing passages through the brick and stone walls for the insertion of numerous 


supporting steel needle beams. 


walls, two vault foundations, and numerous 
column bases which had to be broken through. 

After the needle beams were in position they 
were raised sufficiently by jacks, resting upon 
the cribbing, so that the load of the structure 
could be transferred in its entirety to these 
beams when the last tie with the foundation 
had been severed. This final break was not 
made until the concrete walls of the new 
foundation had set and were in a condition to 
sustain certain parts of the cribbing and 
the underpinning upon which the struc- 
ture traveled. And now for a few de- 
tails regarding the means by which this 
85-foot journey was brought to a suc- 
cessful conclusion. 

As some of our illustrations show, at 
certain points the needle beams rested up- 
on longitudinal timbers 20 inches square 
in section and ranging up to 90 feet in 
length, while others, also long, were 12 
inches and 18 inches square, respectively. 
Immediately beneath these timbers were 
placed heavy roller plates, and under 
these were inserted 2,000 three-foot roll- 
ers, 2 and 7/16 inches in diameter, made 
from cold-rolled steel shafting. These 
rollers were laid across 23 parallel 
groups of four or more lines of rails; 
and there were enough of these rails to 
form a single track 8 miles long. The 
rails were carried by the underlying 
cribbing. When all these facilities were 
in position, the 1,4c0 jack screws, which 
held the building aloft, were gradually 
lowered so as to shift their burden to 
the rollers and the rails. With this done, 
the 7-story structure was ready to be 
drawn by blocks and steel cables to its 
destined site. Four capstans, each oper- 
ated by two horses, were the mediums 
by which this work was done. The act- 


The 
moved bodily a distance of 85 feet and landed with- 
out a mishap upon its new foundation. 


ual moving time for the entire job was twenty 
hours; and the average speed of travel was at 


the rate of four feet an hour. Mr. 
Filippi has pointed out that, “In addition 
to being moved in a_ straight southerly 


direction, the building was turned slightly and 
moved 6% inches in a westerly direction. This 
secondary movement was accomplished by 
slightly skewing the rollers. The building was 
landed in its final location precisely on line 
at all corners. The concluding adjustment oi 





%-story Dowie Building just before it was 


the rollers to accomplish this being made dur- 
ing the last twenty feet of travel.” 

When the structure was in proper position, 
all cables and tackle were removed and the 
needful steps taken to bind the building with 
underpinning brickwork. This was accom- 
plished by rearing piers between adjacent I- 
beams or timbers—the piers being of common 
brick laid in cement mortar—and keying them 
up against the old brickwork by means of 
brick wedges cut on the job and driven in 
drum tight with wood blocking and ham- 
mers. The same method, so we are in- 
formed, was used to key up the I-beams 
which supported the cast-iron columns on 
the north and the west sides of the struc- 
ture. These beams, to safeguard them 
from corrosion, were completely encased 
in new brickwork. 

It is interesting to mention that the act- 
ual cost of moving the building to it: 
new position was $75,000, and that the 
total outlay for laying the new founda- 
tion, shifting the structure to it, and com- 
pleting the job in al! respects amounted 
to $175,000. While this sum is large, 
still the expense would have been $500,- 
000 had the railroad company elected to 
tear down the Dowie Building, to rear 
another in its stead elsewhere, and to foot 
the bill in the meantime for temporary 
quarters and the double moving of furni- 
ture, files, etc. 

The offices were not generally occu- 
pied during the hours when the moving 
operations were underway; but it was 
necessary for some of the railroad em- 
ployees to enter the building from time 
to time. For the convenience of this part 
of the personnel, elevator, water, light. | 
and telephone services were maintained 
the while. 
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Cutting Down One of England’s “Mystery Towers” 


BY ROLAND H. BRIGGS 





O MORE interesting or notable 

demolition job has been under- 
taken in recent years than the cutting 
down of the “mystery tower” in 
Shoreham Harbor. One of the two 
towers, built during the World War, 
was towed to a position about five 
miles east of the Isle of Wight to re- 
place Nab Lightship, while the other 
was cut down by oxy-acetylene 
torches and compressed-air tools. 
These towers—begun by the Ad- 
miralty in 1918 for a purpose which 
has never been disclosed and which 
has greatly exercised the imagina- 
tion of the public—were constructed 
on rather unusual lines that closely 
corresponded to those of a honey- 
comb. 

The work of dismantling was car- 
ried out for the Civil-Engineer-in- 
Chief of the Admiralty by Messrs. 
Playfair Toole, Ltd., contractors of 
Southampton, who are believed to be 
the first firm to have erected concrete 
jetties in England. Their superin- 
tendent on the mystery-tower job 
was Mr. J. Thos. Mackley. Numer- 
ous special tools and tackles were devised 
by Mr. Mackley for this really difficult task, 
which has been carried out without any serious 
accident and almost entirely by local unskilled 
labor trained on the spot. 

The steel superstructure was cut down by 
oxy-acetylene torches, and the reinforced con- 
crete was broken up by means of pneumatic 















to speed up the work. 


Pneumatic hammer breaking through sections 
of reinforced concrete. Tools of this sort helped 
At right—The power 
plant, consisting of two portable compressors, 
which furnished operative air for the warious 
pneumatic tools used in demolishing the tower. 





The “mystery tower” before the work of demolition was 
started. 


tools. To the layman, the tearing down of 
this structure might seem a simple matter, but 
such was not the case. The concrete proved to 
be exceptionally tenacious; and, piece by piece, 
it was necessary to cut entirely through both 
the cement and the metal all the way round 
in order to wreck the tower. Altogether, about 
seventeen miles of cuts had to be made in the 
floors and the cell walls, 
and all this work was done 
by compressed air equip- 
ment. As the concrete was 
cut down the pieces were 
loaded onto trucks by port- 
able shear legs, and the 
trucks were then pushed 


along a temporary bridge to the har- 
bor embankment, where the material 
was dumped to strengthen the re- 
taining wall against winter storms. 

Many experiments had to be con- 
ducted to ascertain what types of 
pneumatic tools would best do the 
work required of them; and in the 
end three designs were chosen. It is 
interesting to note that the types of 
tools selected are ordinarily used for 
entirely different purposes. The 2- 
inch slabs on the tower were cut 
through by means of 15-pound pneu- 
matic hammers such as are employed 
for structural steelwork; the 4%4-inch 
slabs by coal picks, designed for ser- 
vice in coal mines; and the 4% and 
6-inch floors were attacked by Inger- 
soll-Rand paving breakers which have 
become such familiar objects in Lon- 
don streets and elsewhere. Besides 
this equipment, a I-inch reversible 
drill was also needed to dismember 
the reinforcing steel; and by connect- 
ing two steam winches to the air main 
it was possible to operate them by 
compressed air. 

When cutting through the 2-inch reinforced- 
concrete slabs, the following average advance 
was made: 





Pneumatic hammer ........ 15.75 ft. per hr. 
COE Ie ce os rs an Ha pees pt SE etate 
PAviig. DrOake? ©... .cccwcee $6:405° -“ - © 


In cutting the 4%-inch slabs, the rate of 
progress was as follows: 


Pneumatic hammer ........ 3.25 ft. per hr. 
CGE Rs ine oe Aes 0 HRS OLSIO . ate e 
Paving breaker ........... FD tte 


The concrete and all metal rods up to % inch 
in diameter were cut through by these tools 
alone, while rods over 5% inch in diameter 
were first freed of the concrete by the pneu- 
matic tools and then cut up by a hack saw. 











euenanvenaeennneneaveneeensraversnercsnecsensnnenaserenennensrsenereeraceeseeeeeeersoerenteeencasenieeinet 





868 


suuvenaesuegnanvenricnesuessenersscenensunersansuaagsaseenennannerieniey ceeeecaueneaeerieeeiet 


COMPRESSED AIR MAGAZINE 





wie rrr 


Vol. XXIX, No. V 





niin CCUUUU ELE EERO OEE SEUUUEUENUU EEE ENED ENLACE CO nt 





The attention given to 
the compression of the 
air for this work resulted 
in considerable economy 
in the cost of production. 
At the start, a steam 
compressor was used; 
but, owing to the great 
expense of coal at the 
site, etc., two Ingersoll- 
Rand, 220- cubic - foot, 
gasoline-driven, portable 
air compressors were in- 
stalled. In consequence, 
the cost of producing the 
needful operative air was 
reduced to just one-thir- 
tieth of what it had been 
in the beginning. 

By working at about 
three-quarters of their 
total load and by main- 
taining a pressure of 80 
pounds per square inch 
at the tools, each of the 
portable compressors con- 
sumed but 1.67 gallons of fuel per hour. At first, 
No. I petrol (gasoline) was used, but later ona 
national benzol mixture—So per cent. benzol and 
50 per cent. petrol—was employed with an addi- 
tion of 6 per cent. No. 1 petrol. This gave 
the best results, and the only thing that had to 
be done to the compressor was to cover the 
cork float in the carbureter with a benzol- 
proof varnish. 

Mr. Mackley considers that the high eff- 
ciency obtained was due to the design of the 





LIQUID AIR AND RADIO 

OW MANY of the million users of 

vacuum tubes in radio sets realize that 
liquid air is essential in the manufacture of 
these bulbs which make it possible to establish 
audible contacts with sending stations situated 
hundreds and even thousands of miles apart? 
However, as unrelated as 
electron tubes and com- 





The tower after the wreckers had cut away the steel superstructure. The 
cellular nature of the structure is plainly shown where a part of the outer wall 
or skin has been removed. 


compressors, themselves; to very careful ad- 
justment of the carbureter; to operating the 
compressors at the most economical speed; 
and to the fact that the air supply was drawn 
from outside the engine-room on the wind- 
ward side—the cold air from the sea blowing 
up the inlet pipe, which was designed so as to 
reduce pipe friction as far as possible. 

Not only were the efficiency and the economy 
of these compressors fully demonstrated dur- 
ing the demolition of the tower, but their relia- 


a type of glass pump using mercury vapor is 
employed as the primary evacuating agent. 
A mercury trap is interposed between the pump 
and the tubes from which the gas is to be ex- 
hausted. This trap, in its turn, is surrounded 
by a bath of liquid air. When the pump is set 
in action, the mercury vapor is drawn from the 





pressed air may appear, 
nevertheless vacuum 
tubes of the present de- 
gree of perfection could 
not be made without the 
aid of powerful com- 
pressors which are in- 
strumental in converting 
the gaseous air of the 
free atmosphere into an 
intensely frigid liquid. 
The production of a 
highly evacuated radio 
tube involves, among 
other things, the with- 
drawal of as much of 
the gaseous content as 
possible—the more com- 
plete the degree of this 
exhaustion the more effi- 
cient is the bulb in ser- 
vice. To aecomplish this, 





Exhausting vacuum tubes in making 
the modern Aladdin’s lamp. 


bility was also. estab- 
lished by reason of the 
severe conditions under 
which the work was car- 
ried on in the open har- 
bor. The machines were 
put in service in Decem- 
ber of 1922, and from 
that time on until the end 
of August, 1923, only 
two stoppages had taken 
place: Compressor No. 
I stopped twenty minutes 
to readjust the exhaust 
valves on cylinders Nos. 
I and 4. Compressor 
No. 2 stopped five min- 
utes to free rocker arm 
of magneto. An average 
interruption of 12% min- 
utes per compressor for 
nine months! _ The en- 
gines had not been de- 
carbonized and showed 
no signs of requiring de- 
carbonizing. This factor 
of reliability—of standing up under hard work 
—was equally noticeable in connection with the 
pneumatic picks and paving breakers. 

The writer is greatly indebted to the officers 
of the Admiralty and to the contractors for 
furnishing him with the data on which this 
article is based. It would be difficult to 
say which created the greater interest—the 
unique design and construction of the so-called 
“wedding-cake ship” or the methods employed 
in dismantling it. 





tubes into the trap and there, because of the 
chilling action of the liquid air, is condensed 
and congealed upon its walls—reproducing in 
effect the frosty deposit seen on window panes 
when the temperature is low. 





“Uncle Steve” Bone of West Frankfort, III. 
claims a record of 10,000 








Filling bottles with liquid air in a 
vacuum-tube manufacturing plant. 


days spent at work in 
coal mines. He is 71 
years old, was born in 
England, and started min- 
ing with his father at the 
age of seven. Occasion- 
ally, in the decades gone, 
he worked fifteen hours 
a day. Before labor was 
organized contracts were 
ironclad, and a_ miner 
could either sign or clear 
out. Uncle Steve has 
worked 49 years in one 
mine; has had many nar- 
row escapes; but was 
never entombed or seri- 
ously injured. It is esti- 
mated that he has trav- 
eled 1,640 miles in going 
up and down in the cages 
and that he has loaded 
139,977 tons of coal. 
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Many Uses for Compressed Air in Big Railway Terminal 


HE adaptability of 

compressed air is 
strikingly evidenced at 
the passenger station in 
San Francisco of the 
Southern Pacific Rail- 
road where coaches are 
repaired and cleaned. Let 
us deal briefly with some 
of the services performed 
by this handy medium. 

Not only are the air 
tanks of the braking sys- 
tem charged in the case 
of each car before the 
train is coupled up to the 
engine—especially if the 
latter is late in arriving, 
but the train lines are 
tested by being hooked 
up with the regular sta- 
tion compressed air lines 
to make certain that the 
air equipment is in perfect order before the 
train is permitted to leave the terminal. 

In addition to this form of inspection, there 
is a portable device equipped with a dia- 
phragm, two gages, and an engineer’s testing 
valve. This apparatus is mounted on wheels 
and can be rolled to any place in the yard; 
and by means of it it is practicable to make 
air tests on passenger cars standing on a sid- 
ing. The diaphragm on this mobile outfit 
permits the air to enter the train line and to 
operate the triple valves rather slowly so as 
to reproduce the action of an engineer when 
he tests the train line from his locomotive 
cab. One of our illustrations shows this 
equipment. Another portable device is util- 
ized for testing the air brakes of freight cars 
while the latter are at a standstill in the yard. 
The picture of this contrivance makes its sim- 
plicity evident. As can be seen, the affair is 
provided with a diaphragm, an air gage, and 





equipment is employed 
for the cleaning of Pull- 
man cars. This outfit 
does not blow the dust 
into the free air but con- 
veys it to a cloth bag 
which is hung outside the 
car window. For the 
purpose of clearing away 
dust and sand from 
around window sashes, a 
rubber nozzle is resorted 
to which is attached to 
the end of the hose and 
controlled by a conven- 
ient valve. As the noz- 
zle is held against the 
casing, compressed air is 
discharged from it and 
blows the particles out of 





Portable equipment by which the air-brake system of freight cars can be 
tested separately when in the yard. 


two air pipes. One of these is coupled to 
the compressed air system of the yard and the 
other is connected to the air line on the freight 
car. 

Compressed air is effectively utilized in 
cleaning passenger coaches. The action of the 
discharged compressed air serves to operate 
a siphon or to induce a vacuum at the intake 
end of the cleaning attachment. The dirt and 
dust so withdrawn from the seats, floors, etc., 
are carried outward through a length of hose 
and blown into the atmosphere through an 
exhaust nozzle supported by a small tripod 
set upon the ground. A somewhat similar 














Circle—Compressed-air-operated call whistle. 











the recesses. Thus, the 
same outfit can be used 
as a vacuum cleaner. and 
a blower cleaner. The strips of carpet 
laid in car aisles or elsewhere in pas- 
senger coaches are freed of their accumulated 
dirt and dust by spreading them on the grid- 
like floor of a shed and by blowing air on them 
and through them—utilizing a narrow nozzle 
ten inches wide to direct the cleansing blast. 

Compressed air serves to sound a call 
whistle employed to summon department heads 
while they are out in the yard, and another 
whistle, similarly worked, is a part of the out- 
fit of an interlocking tower from which the 
switches and the signals of the terminal are 
controlled. When this tower whistle sounds 
a certain signal, all train movements in the 
yard are instantly halted. This, of course, 
occurs only when an emergency arises. 

For the removing and the replacing of 
wheels under passenger coaches there is pro- 
vided a pneumatic jack mounted in a pit. Ail 
that is necessary is to spot a car over the pit 





Left—Compressed air actuates vacuum cleaner for passenger coaches. Right—Port- 


able pneumatic equipment by which tests can be made of the air brakes of passenger cars standing alone in the terminal yard. 
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COMPRESSED AIR 





and to bring the jack into action so that it 
will engage the wheels to be removed—the jack 
sinking below the track level and holding the 
axle in a yoke the while. By reversing this 
motion, the jack serves to raise a new pair of 
wheels into position for securing them to a 
truck. The withdrawal of a pair of defective 
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COMPRESSED AIR FOR 
CLEANING COAL 
HE Gulf Smokeless Coal Compavy, at 
Wyco, W. Va., has installed a complete 
air-cleaning system whose function is more 
important than its name might suggest. After 
the coal has passed through the screens, the 
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Jack operated by compressed air and used in removing wheels from passenger coaches 


and in placing new ones. 


wheels and the substitution of a pair of good 
ones can be thus accomplished by three men 
in 40 minutes. 

In the yard of the Third Street Station there 
are no fewer than ten lines of track upon which 
passenger coaches and Pullmans can be shunted 
for cleaning and repairs on the spot. This 
provision makes it practicable to handle such 
cars promptly and to obviate sending them to 
the Bay Shore shops about five miles away. 
In order to supply compressed air within this 
area there is an extensive system of mains 
which is fitted with service valves at frequent 








cleaning system serves to remove not only 
the dust but, more especially, the slate and 
other foreign matter. The coal is run in a 
continuous stream over a perforated pan 
against the under side of which compressed 
air is forced at high pressure. The moving 
mass is lifted and carried in suspension by the 
air current; and the undesirable particles, be- 
ing heavier than the coal, fall into grooved 
receptacles and go thence to the refuse pile, 
while the clean coal moves forward to con- 
venient points for shipment. 
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Special device designed for testing air hose and retainer and release valves of air-brake 


installations. 


intervals so that the line can be tapped 
wherever air is desired for one purpose or an- 
other. It should be manifest that compressed air 
has proved of great value in speeding up work 
of many kinds essential to the efficient handling 
of traffic at this important terminal. 


The first “Good Roads” exhibition ever 
conducted in Argentina will be held during the 
current month under the auspices of the Argen- 
tine Touring Club. So much for what the 
automobile is brining to pass in the mat- 
ter of improving highways. 
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PROMISING OIL-SHALE 
DEVELOPMENTS 

S Sweden’s annual coal bill is nearly 

$25,000,000 and its oil bill approximately 
$10,000,000—sums paid principally to English 
exporters and, to a lesser extent, to American 
dealers, much interest has been aroused in the 
work done by scientists and engineers with 
domestic shale deposits, particularly those in 
western Sweden which appear to be of a most 
promising nature. 

Alum shale is found in the Goteborg district 
in considerable quantities, and chiefly in the 
hills of Kinnekulle, Halleberg, Hunneberg, and 
Billingen. At Kinnekulle the shale is about 
39.50 feet thick and very rich in combustive 
oils—the oil content being as high as 8 per 
cent. The problem of separating this oil from 
the shale has been engaging the attention of 
Swedish investigators for several years—the 
experiments being largely subsidized by the 
Swedish government. 

During the war, when Sweden experienced 
difficulties in obtaining necessary supplies of 
oils, a shale-oil industry was developed; but 
in normal times this industry—as it then stood 
—was not able to provide oil at competitive 
prices. Experimental work was therefore con- 
tinued in order to cut down the importations 
of coal and oil by producing oil from shale; 
and it is now reported that this problem has 
been solved by a method invented by two 
Swedish engineers. Their furnace has been 
working steadily for two months; and it is 
claimed that the results are gratifying from a 
technical as well as an economical point of view. 

State experts have examined the work done 
at Kinnekulleverken, at Skaraborg, and have 
expressed the opinion that the mechanical fea- 
tures have undoubtedly been solved. However, 
they are reserving judgment as to the eco- 
nomical aspects until the quality of the oil has 
been carefully tested. Some experts believe 
that the oil is not likely to produce a high 
quality of lubricating oil, but that it can be 
used to advantage for fuel purposes. 

However, sooner or later, the Larson- 
3ergh method will probably be of great im- 
portance to Swedish industry by reason of the 
immense deposits of oil slate found there. 
These deposits are estimated as follows: Oil 
shale containing from 1% to 2 per cent. oil, 
9,500,000,000 tons; shale containing 3 per cent., 
2,000,000,000 tons; and shale containing 4 per 
cent. and over, 3,300,000,0c0 tons. 





The Copper & Brass Research Association 
tells us that a “copper mine of surpassing rich- 
ness” lies just below the streets of New York 
City and, strangely, one that instead of becom- 
ing worked-out is growing richer year by year. 
This mine is made up of countless cables and 
wires estimated, at the beginning of 1924, to 
contain 227,270,000 pounds of copper. This 
total is apportioned as follows: electric light 
and power systems, 116,170,000 pounds; rapid 
transit and railway electrification, 52,100,000 
pounds; and telephone and telegraph lines, 
59,000,000. pounds. By reason of the~ steady 
expansion of these electric systems, this wealth 
of copper is increased annually at the rate ef 
25,090,000 pounds. 
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. Conment Air Performs | Manifold Services in Great 


HE NAME Yale first became associated 

with locks and keys when Linus Yale 
started a little factory in 1840 at Newport, 
near Utica, N. Y. Prospering, a larger plant 
was built at Shelburn Falls in 1860; and, ten 
years later, the establishment was removed to 
its present location at Stamford, Conn. Still 


Lock Factory 


By RICHARD HOADLEY TINGLEY 


amount to upwards of 45,000 products in the 
course of a normal year. To turn out these 
innumerable things calls for 1,500,000 separate 
mechanical and other operations, while ap- 
proximately 3,309 tons of pig iron, 4,300 tons 
of steel, 1,600,000 pounds of copper, and 2,000,- 
000 feet of lumber are consumed in the process 

















continuing on the upgrade, 
the name of the founder be- 
came almost synonymous 
with locks and keys; and to- 
day it is difficult to deter- 
mine what comes first to 
mind when the word Yale is 
mentioned—locks, or that 
famous seat of learning in 
New Haven. 

Since 1870, the business 
of the Yale & Towne Man- 
ufacturing Company has 
grown to enormous propor- 
tions, and the plant has been 
enlarged from time to time 


so that it now embraces 68 Fig. 1—Bending padlock hooks in a pillar press. 
presssed air keeps the face of the machine clean while another air jet blows 
the finished product into a convenient receptacle. 
As soon as a key is pointed the operator blows it can be 
Fig. 3—A pneumatic riveter per- 


separate buildings covering 
25 acres of floor space; em- 
ploys on an average 5,000 
men and women; and manu- 
factures every conceivable thing in the way of 
locks, keys, and lock appurtenances. Further- 
more, it enjoys the record of having for the 
past 40 years supplied all lock boxes used in 
United States post offices located in govern- 
ment buildings. 

in addition, the firm now makes other 
metal specialties, such as builder’s hardware, 
coor closers, industrial trucks, etc., which 


2 2 
~ factories, 


and the like where com- 


One jet of com- 


Fig. 2—Pointing keys 


little else than locks and keys to the average 
man. 

Because the writer had heard that the Yale 
& Towne Manufacturing Company utilized 
compressed air not only to a large extent in 
various departments of the plant but also em- 
ployed it in some unusual ways, the concern 


= | 
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was asked to permit a visit to 
see these things in action. 
The courteous response of 
the management has made 
possible the telling of our 
story. As we go along we 
shall discover that resource- 
ful foremen and other in- 
genious employees have sug- 
gested and devised adapta- 
tions of existing pneumatic 
tools by which things can 
be done quickly and well— 
in short, better and more 
rapidly than they might be 
done otherwise. Indeed. 
this is growing to be a fairl: 
common manifestation in 
machine — shops, 


pressed air is available an-! 


on a coining press. 
off the die with a jet of compressed air. 
manently mounted on a machine used for riveting cylinder cams. 


of their manufacture. But, even so, the com- 
pany’s specialty is locks and keys of all sorts 
and kinds, including night latches, padlocks, 
etc., and it is without a doubt the largest pro- 
ducer of these commodities in the world. As 
a matter of fact, the plant’s output of keys 
alone totals 20,000,000 annually. Confronted 
as we therefore are at so many doors with the 
name of Yale, that word has come to stand for 


substituted for 
steam in operating machines 
or equipment of divers sorts. 

One of the very helpful uses to which the 
Yale & Towne Manufacturing Company puts 
compressed air is in the operation of ridding 
the numerous little stamping, annealing, em- 
bossing, swedging, coining, milling, and other 
machines of their product. These machines 
are largely built in the plant’s own shops, ac- 
cording to designs developed in the engineer- 
ing department, and are the result of many 
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years of experimenting. Their work is on 
very small and light pieces of cast or stamped- 
out metal, such as many kinds of keys made 
of brass, bronze, or steel, key plates, push but- 
tons, push plates, cylinder rings, sash lifts, 
cups for sliding doors, escutcheon plates, 
shackles for padlocks, door-closing appliances, 


hand-lever parts, door knobs, roses, and a great 
variety of other types of hardware. 

Obviously, these machines must all be rapid 
in their movements. The article to be stamped, 
coined, embossed, or otherwise treated, is prop- 
erly placed by the attendant in a suitable jig 
or fixture. With the operation done, a jet of 
compressed air blows the product into a re- 
ceptacle supplied for the purpose. In some 
cases, when the metal part in process of manu- 
facture is light, the air performs the opera- 
tion unassisted. Otherwise, the worker loosens 
the article held in the 
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The economies effected by this use of com- 
pressed air are substantial, inasmuch as it 
would be impossible to speed up the machines 
to their present rated capacities without this 
flexible operative medium. Furthermore, its 
employment does much to safeguard the work- 
ers, because they need no longer run the risk 
of hurting their hands in removing one piece 
to make way for the next that follows it in 
rapid succession. 

But the blowing-off operation just described 
is not the only interesting service performed by 


Above—Rotating sand-blasting tables for cleaning and 
surfacing castings. Left—In the iron foundry there are 
many pneumatic vibrators which help to speed up the 
work of the molders. 


air in this up-to-date plant. In starting a fire 
under the boiler of a steam locomotive it is 
quite customary to supply the superdraft, if 
needed, from beneath the fire box. This opera- 
tion is reversed by the man in charge of the 
yard locomotives at Stamford—he ingeniously 
places an air line, having an inverted or hook- 
like end, into the smokestack. He then turns 
on the air, and the draft is induced or “pulled” 
from above rather than forced or “pushed” 
from below. To the writer, at least, this 
seemed a new departure in draft forcing. 

In the power station 
a tthe Yale & Towne fac- 





machine with a_ short, 
steel-pointed “nicker, ’ 
and away it flies as if 
animated. The applica- 
tion of compressed air, 
in many instances, is au- 
tomatic—being released 
for a fraction of a sec- 
ond the instant the blow 
has been struck by the 
hammer or other instru- 
ment. There are 30 or 
40 such machines in the 
plant that turn out mil- 
lions of finished or part- 
ly finished products in a 
year; and the air is fed 
to them at the point de- 
sired through %-inch 
piping. In some of the 
apparatus the air current 
is continuous, and serves 
not only to quickly dis- 
pose of the parts made 
but to keep the faces of 
the machines free from 








tory there are installed 
five compressors of the 
following rated capaci- 
ties: 2,750, 1,400, 1,350, 
1,000, and 800 cubic feet 
of free air per minute, or 
a total of 7,300 cubic 
feet. The average daily 
demand is about 3,500 
cubic feet per minute, 
running at times close to 
the maximum capacity of 
the compressors. Air is 
supplied at a pressure of 
80 pounds and, except for 
small losses due to trans- 
mission, this pressure is 
maintained throughout 
the plant. 

Practically every de- 
partment of this great 
establishment is supplied 
with air for one pur- 
pose or another through 
a system of piping lead- 











dust and metal parti- 
cles. 


Some of the compressors that provide air for many purposes 
various departments of the plant. 


ing from the central com- 


throughout the pressor plant; and the 
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employees look upon it 
as a convenience without 
which it would be difficult 
to get along. They use 
it universally in cleaning 
their machines and in 
blowing away clippings, 
shavings, and other waste 
matter. There are about 
50 machines which do riv- 
eting throughout the 
plant, and these are 
equipped with pneumatic 
hammers adjusted to de- 
liver light and rapid 
blows. Although the 
shops are provided with 
many machines of stand- 
ard make, still most of 
the special apparatus, as 
we have previously men- 
tioned, are constructed 
right on the ground. 
The pneumatic rivet- 
ing hammer, so familiar 
to most of us, is gen- 








develop and to perfect. 
Some of them are almost 
human in their action— 
automatically effecting 
numerous operations in 
an incredibly short pe- 
riod, thanks partly to the 
adaptability of com- 
pressed air. 


The plant boasts two 
large foundries: one for 
gray and malleable iron 
and steel, and the other 
for brass, bronze, and 
aluminum. These foun- 
dries are provided with 
electric cupolas and fuel- 
oil furnaces. For the 
work of annealing as 
well as for the functions 
of acetlyene torches, air 
at a pressure of fifteen 
pounds is supplied by 
three fan blowers. 





A few years ago, when 
writing up the uses of 








erally seen in the hands 
of a workman busily en- 
gaged in the erection of 
steelwork, in the assembling of metal plates, 
etc., but here, in some of the shops of the 
Yale & Towne Manufacturing Company, these 
tools have been mounted permanently in ma- 
chines designed by the superintendent of the 
mechanical department of the factory. It cer- 
tainly looks odd to see the grip of one of these 
hammers protruding from the top of a machine 
and going through its rapid movements with- 
out the accustomed guiding hand. In the in- 
dustrial-truck department, air-driven riveting 
hammers are in general use in assembling the 
steel bodies and frames. 

Pneumatic chucks on rapidly revolving lathes 
greatly facilitate the work of turning metal 


Starting the fire in a yard locomotive by means of a superdraft induced by a 
jet of compressed air applied in the smokestack. 


parts; and there are at least 50 such devices in 
use throughout the plant. In drill presses, 
power presses, drilling machines, stamping ma- 
chines, etc., compressed air, applied in one 
way or another, helps to perform useful ser- 
vices—services no large, modern machine shop 
can afford to do without. One air-operated 
elevator has been installed—a lift to carry 
packages from floor to floor. 

Space does not permit the description of 
the many interesting machines 
with which the factory is 
equipped—machines that are 
said to have cost thousands of 
dollars and years of time to 


compressed air in the 
foundry for this Maga- 
zine, the following ques- 
tion was asked several foundrymen: “Suppose 
your shop were suddenly and permanently de- 
prived of air, how would your operations be af- 
fected?” the answer invariably came back: “We 
had better go out of business.” This query was 
not put at Stamford, as foundry work is but one 
phase of the diversified activities there and a 
lack of air would not of necessity bring the 
plant to a standstill. That the superintendent of 
the Yale & Towne Manufacturing Company is 








Above—<Acetylene torch employed to weld an 
iron casting to a steel plate. 


Left—<Air-operated chucks are used in many of 
the lathes to lighten manual tasks and to increase 
production. 




















keenly alive to the economic advantages of 
compressed air is, however, exemplified by 
its manifold applications throughout the whole 
establishment. 

But one was struck by the absence of pneu- 
matic chippers in the foundry, generally so 
much in evidence in places of that kind for 
cleaning castings. In explanation, it was said 
that the majority of the castings were too 
small to permit cleaning them in that way. 
Instead, the steel castings are cleaned by a 
burning process accomplished by means of 
oil-air torches, while the gray iron and the 
non-ferrous castings are given a smooth finish 
by grinding. After that the sand blast is 
brought into play. 

Three methods of sand blasting are em- 
ployed—the revolving table, the rolling barrel, 
and hand sand blasting. 
This latter seemed a sort 
of unique thing in the 
way of sand _ blasting. 
The workman simply 
holds in his hand the 
metal part against which 
the blast of sand is to be 
directed for the purpose 
of producing a_ soft, 
satin finish—the force 
and the direction of the 
blast being under the 
control of the operator. 
The articles so treated 
are small, and consist of 
door knobs and other brass 
or bronze commodities. 
The two foundries are 
well equipped with the 
usual air-operated mold- 
ing, jarring, squeezing, 
and vibrating machines, 
with pneumatic sand 
rammers, sand separators 
and dryers, dust arresters, 
cleaners, sprayers, blow 
guns, etc—all of which 
are now considered so es- 
sential to efficient man- 
agement. 





ALUMINUM PAINT 
CCORDING to Dr. W. W. Coblentz of 
the Bureau of Standards, aluminum paint 

or bronze, as generally applied to steam radia- 
tors, greatly reduces the effectiveness of the 
latter, or makes it necessary to provide larger 
surfaces to get the same heating effect. The 
heat radiated from an aluminum-painted radia- 
tor is less than one-third that emitted by an 
equal area covered either with a non-metallic 
paint or an enamel, or when it is simply allowed 
to rust. 

On the other hand, aluminum paint is very 
effective in preventing the transmission of heat 
through a thin material. If applied to the 
underside of a tent or awning, for instance, it 
reduces by three-fourths the heat from the sun 
that would otherwise get through the cloth. 
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ROUGHING ROCK SURFACES 
BEFORE CONCRETING 

LEANING rock surfaces with scrubbing 

brushes and the action of the sand blast 
preparatory to placing concrete is, perhaps, an 
unusual procedure; but this actually had to be 
done before building the great O’Shaughnessy 
Dam of the San Francisco Hetch Hetchy water 
supply system. 

The Hetch Hetchy Valley was formed by 
glacial action, which scoured a great bowl out 
of solid granite. The power of the glacier was 
broken when it crushed against the narrow 
gorge at the lower end of the valley—the site 
of the dam—where numerous immense boulders 
were deposited and where a waterfall eventual- 
ly traced its course. 

In excavating for the foundation of the dam 





One of the big pot holes in the water-worn granite underlying the O’Shaugh- 
nessy Dam. The surfaces of these pot holes were sand blasted to insure an effec- 
tive bond with the concrete poured in them. 


several deep pot holes were encountered, and 
each of these contained the boulder that had 
worn its way down into the solid granite 
through the ages gone. Much of the rock 
which had been exposed to weathering was 
readily given a broken surface to receive the 
concrete; but below the original river level, in 
the pot holes, etc., where weathering had not 
taken place, a great part of the rock surface 
had to be scrubbed clean with brushes and then 
sand blasted by compressed air in order to 
roughen the rock where it had been polished 
by the action of water and glacial ice. 





The world’s idle steam shipping declined 
approximately 2,200,000 gross tons during 
1923, and almost half of that amount was ac- 
counted for by American ships. 
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AIR IN LIBERTY TUNNELS 
SUBJECTED TO TEST 

7. twin Liberty Tunnels at Pittsburgh, 

Pa., now practically completed, were tested 
not long ago to ascertain the possibility oj 
opening them to traffic before the ventilating 
system is ready. <A procession of about 200 
automobiles was allowed to pass through each 
tunnel, and the resulting pollution of the air 
was then determined. As the analysis showed 
4% to 10 parts of carbon monoxide to 10,000 
of air it was properly decided not to allow 
trafic until the ventilating system is in full 
operation. The experiment was especially val- 
uable in view of its bearing on the much more 
serious ventilating problem of the Hudson 
River Vehicular Tunnels. 





In the great plant of 
the Astoria Light, Heat 
& Power Company of 
New York, near Hell 
Gate, there burns a fire 
that was started more 
than 100 years ago in 
the works of the old New 
York Gas Light Com- 
pany. When that station 
was abandoned in _ the 
“fifties,” a mass of live 
coals from a fire that had 
been ignited there more 
than 30 years before was 
placed in a large con- 
tainer and transported to 
the new power house, lo- 
cated in another section 
of the city. This per- 
formance was repeated in 
1906, when the world’s 
largest gas plant was set 
in operation. Thus the 
fires in the furnaces of 
the Astoria Light, Heat 
& Power Company have 
burned uninterruptedly 
for more than a century 
—continuing an admira- 
ble business tradition. 





FIVE CENTS A BRICK 


oe cost of every brick in a new building. 
according to recent computations, is five 
cents. The figure is arrived at like this : Common 
brick cost the contractor $18 a thousand: the 
mortar for that number of bricks is estimated 
at $5 to $6; the helper gets $5 a day; and 
the bricklayer between $11 and $13.50, agree- 
ably to his bonus. At that rate, if a bricklayer 
handled 1,000 bricks daily, the outlay would 
amount to $39 or $42.50, respectively. The 
bricklayer, however, in these busy days, lays 
but 600 bricks per diem, which brings the 
price per 1,000 up to between $49.66 and $53.08. 
or rather over five cents each. When face 
bricks are being laid, the expenditure is of 
course somewhat higher. 
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OIL-TANK FARMS 

cr farms have nothing to do with 
agriculture, although inhabitants of Mars, 
if such there be, might mistake one of these 
aggregations for a bed of mushrooms seen 
from that far-off planet through a very power- 
ful telescope. Even so, oil-tank farms figure 
conspicuously in our industrial life, and many 

of them cover a considerable acreage. 
According to the latest official figures, pipe- 
line and tank-farm crude-oil stocks totaled at 
the end of the year just gone a matter of 328,- 
299,000 barrels. As the term implies, the tank 
farm is nothing more or less than a group of 


is being built for the Associated Oil Company. 


By way'of precaution against collapse or rup- 


ture from any cause the tanks are spaced about 
500 feet apart on centers, and each is en- 
circled by an embankment of earth—thus form- 
ing a surrounding safety reservoir. 
pose of the impounding bulwark is to prevent 
the loss of oil in case of mishap or to check 
its flow broadcast when inflamed—something 
that happens every now and then when a tank 
is struck by lightning. 


The pur- 


In driving many thousands of rivets, ranging 
from 3%-inch cold rivets to 7%-inch hot rivets, 


the men of the Steel Tank & Pipe Company— 

































' 





TEMPERATURES ON BOARD 
REFRIGERATOR SHIPS 

IGURES recently given out in connection 

with refrigerator ships plying between 


Canadian and British ports give a good idea 
of the problems involved in the preservation 
of perishable foodstuffs in transit. 
just a question of keeping them in cold stor- 
age; but the compartments in which the comesti- 
bles are carried must be maintained at the 


It is not 


right temperature. In other words, the tem- 
perature that will prevent fish from spoiling 
is too low for fruit, and vice versa. 
According to the figures: boxed Gaspé fish 
must be kept at from 8 to 10°F.; boneless 
beef at from 15 to 18°F.; cured meats and 
fruits at from 35 to 40°F., and cheese at from 
40 to 50°F. Obviously, where mixed cargoes 
of perishable foodstuffs are carried, as is the 
case between Canada and Great Britain, the 
refrigerator service at once becomes more 
complicated. On the other hand, steamers 
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great steel tanks for the storage of crude pe- 
troleum either at the oil fields or, perhaps, at 
refineries located a hundred or more miles 
away. In many cases, the tank farms are 
terminal points for pipe lines which link the 
refineries with the sources of the raw material. 

The photographs accompanying this text 
show the construction of tanks capable of hold- 
ing quite 80,000 barrels; and it is said that there 
will be quite 100 of these very large tanks 
at Avon, Cal., when the farm now in process 
of creation there is completed. This tank farm 







Fig. 1—Driving %-inch cold rivets in the bottom of a big oil 
tank and reaming the rivet holes with a pneumatic drill. One 
man was able to ream 10,000 holes a day, and a single operator 
eould drive from 2,000 to 2,500 rivets in the same time. Fig. 2— 
Hot %-inch rivets being driven on the side of one of the 80,000- 


barrel tanks during its assembling. Fig. 3—Riveting the angle 
flange around the circumference of the bottom of one of the tanks at the Avon tank farm. 


the contractors—used the well-known No. 8-A 
pneumatic riveter. With one of these tools, a 
single man is able to drive in the course of a 
working day anywhere from 2,000 to 2,500 
rivets, depending upon accessibility. The con- 
tractors are also utilizing pneumatic drills from 
the same makers for drilling and for reaming 
holes as well as for operating winches em- 
ployed in hoisting the steel plates into position. 
From four to six riveting gangs are on the 
job; and air for the various pneumatic tools 
is supplied by two 12x10 inch ER compressors. 


sailing from South America, Australia, and 
New Zealand are required to maintain but two 
temperatures, namely: from 8 to 10°F. and 
from 28 to 32°F. for frozen and for chilled 
meats, respectively. 





By the driving of a tunnel under the Grand 
Trunk Railway at Bellevue, Mich., the Alpha 
Portland Cement Company gains access to a 
large bed of limestone lying beyond the reach 
of its present quarry. 











876 


CC ceeeeragennas 


COMPRESSED AIR MAGAZINE 


Vol. XXIX, No. V 





Compressed Air Magazine 
—Founded 1896— 


Devoted to the mechanical arts in general, 
especially to all useful applications of com- 
pressed air and to everything pneumatic. 


Business and Editorial Offices: 
Bowling Green Building, No. 11, Broadway, 
New York City. Tel. Bowling Green, 8430 


Publication Office: Somerville, New Jersey 





TERMS OF SUBSCRIPTION 


$3 a year, U. S. A., American possessions and 
Mexico; all other countries, $3.50 a year, post- 
age prepaid. Single copies, 35 cents. Back is- 
sues more than six months old, 75 cents each. 





WILLIAM LAWRENCE SAUNDERS 
President 
G. W. MorRISON 
Treasurer and General Manager 
ROBERT G. SKERRETT 
Editor 
FRANK RICHARDS 
Associate Editor 
M. V. McGowan 
A. M. HorrMaNn 
VERNON H. VAN DIVER 
Assistant Editors 
JOSEPH W. SHARP 
Secretary 





FOREIGN CORRESPONDENTS 


Paris 
BEN K. RALEIGH 
10, Square Desonuettes, 19 Boulevard Victor 
London 
ROLAND H. BRIGGS 
No. 165, Queen Victoria St., E. C. 4 
Vienna 
HERMANN BRINKMANN 
No. 3, Tuchlauben, I 
Madrid 
LuIs BALDASANO Y LOPEZ 
No. 7, Jorge Juan 
Canada 
F. A. MCLEAN 
Sherbrooke, Quebec 





EDITORIALS 





CONSERVING OUR HELIUM 
SUCCESSION of disasters among air- 
ships has emphasized the unwisdom of 

employing explosive hydrogen as a buoyant 
medium. In fact, we are probably justified in 
saying that the future of at least the com- 
mercial dirigible depends in large part upon 
the availability of some inflammable gas light 
enough to serve the purposes of this branch of 
aviation. So far, helium seems to be the only 
gas at hand which is capable of meeting the 
special requirements of this new department 
of human endeavor. 

Fortunately for the United States, Nature 
has been extremely generous in storing vast 
quantities of helium under ground in certain 
of our geological formations; and this bounty 
may prove a boon of inestimable value in 
years to come either in strengthening our na- 
tional defense or in promoting the general use 
of cargo and passenger-carrying dirigibles. 

With an eye to the days to come, the Presi- 
dent has issued an executive order setting aside 
a mineral reserve of more then 7,000 acres in 
Utah as a storehouse of helium. This region 
is known to contain helium-bearing gas in 
measures that will make it practicable to sepa- 
rate the helium by mechanical processes which 
have been devised for the purpose and been 
found efficient. These deposits have been with- 
drawn from all forms of settlement and entry 


and will henceforth be held for the benefit of 
the air services of the army and the navy. 
This is a wise course that should be con- 
tinued and heartily encouraged by the public 
for the sake of the nation. 





OIL-ELECTRIC LOCOMOTIVE 
NOTHER milestone in engineering prog- 
ress has been reached, and this achieve- 

ment is likely to prove of an epoch-making 
character. We refer to the development of an 
extremely promising type of oil-electric loco- 
motive intended primarily for switching ser- 
vice. The unit in question is the first of its 
kind produced in the United States; and it is 
the result of collaboration on the part of the 
General Electric Company and the Ingersoll- 
Rand Company. 

The purpose of the experts of these two 
great engineering concerns has been to de- 
velop a locomotive which would combine the 
operative economies of the oil engine with 
certain admirable qualities peculiar to the elec- 
tric locomotive. In this endeavor they have 
been conspicuously successful. This is not the 
first time that efforts have been made to the 
same end, but the results heretofore have not 
been wholly satisfactory. The present unit is 
the outcome of fine teamwork on the part of 
the technicists directly responsible for its de- 
velopment, and is an example of what can be 
achieved by skilled men when given every sub- 
stantial encouragement to do their best in solv- 
ing a problem bristling with many difficulties. 

Outwardly, the oil-electric locomotive ap- 
pears much like many familiar types of electric 
locomotives, but inside the cab the unit is very 
different. The prime mover is a 300-H.P. 
Ingersoll-Rand oil engine which is directly 
connected to a 200-Kw. General Electric dyna- 
mo—the latter, in its turn, furnishing current 
for the operation of the four 100-H.P. motors 
which are geared to the four driving axles. 
The locomotive weighs about 60 tons, and 
carries enough fuel to insure 48 hours of con- 
tinuous switching service. The engine’s virtual- 
ly smokeless exhaust is so muffled that the 
sound is audible for only a short distance. 

People living within earshot of freight vards 
and sidings know what it means to be dis- 
turbed night and day by the noisy puffing of 
steam locomotives or the loud hissing of steam 
escaping from popping safety*valves. The oil- 
electric locomotive is“Silent when idle because 
its engine is not then running; and when run- 
ning the sound of the exhaust is not objection- 
able. It seems that the fuel cost per hour for 
the new locomotive is only one-third that 
for a coal-burning, steam locomotive doing the 
same work. 

Inasmuch as the new unit is entirely self- 
contained—generating and utilizing its own 
electric current—it does not have to depend 
upon some more or less distant central sta- 
tion for “juice.” Also, by reason of its dis- 
tinctive equipment, this locomotive can be 
placed upon the tracks of any steam line and 
does not need a third rail or overhead wires to 
feed it operative energy. In short, all the bene- 
fits of electric traction can be had without in- 
curring the heavy expense of transmission sys- 
tems common to existing electrified railroads. 


This unique locomotive will shortly undergo 
an exhaustive trial in the freight yards of 
one of our great trunk lines; and the engi- 
neering world, the railroad fraternity, and 
large industrial concerns will follow with close 
attention the performances of this oil-electric 
locomotive. 





CLEAN AIR 


T IS easy to overlook the simple and fa- 

miliar things which are often so important. 
And so they are left unheeded—not infrequent- 
ly to our loss or disadvantage. Air, for in- 
stance, has been to us just air, and we have 
appropriated it to our various uses without 
scrutiny. But cumulative experience is leading 
us to realize that there is air—and air. 

We have already learned more or less com- 
pletely the difference between dry air and air 
which is loaded with moisture, and we have also 
learned much about how to determine and to 
fix its moisture content according to the pur- 
pose for which we wish to employ it. But 
while we have given thought to water in the 
air we have paid little attention to whatever 
else the air might be carrying. 

Just now, however, we are beginning to talk 
about clean air, and to take measures to secure 
it when much needed—as it is from the begin- 
ning to the end of all compressed air practice. 
The dirt which the air carries begins its 
malignant activity as soon as it enters the 
compressor, discounting lubrication; causing 
friction and abnormal wear; assisting the car- 
bon of the oil to accumulate in and thus to 
choke the passages, to impair the action, and 
to shorten the life of the valves; and assisting 
the volatile elements of the oil to form ex- 
plosive mixtures and to bring about their more 
ready ignition, with the occasional disastrous 
results. Then when the dirty air comes to be 
used in pneumatic tools, their precision of 
operation is seriously impaired; the cost of 
repair and maintenance rises; and their life of 
active service is interrupted and prematurely 
ended. 

It should be evident that the open-meshed 
screens for the air intake, which have general- 
ly been provided, are entirely inadequate for 
the purpose intended, for it is the finer particles 
of the dust, generally individually invisible or 
unnoticeable, which ultimately cause the 
trouble. Fine strainers or filters are therefore 
necessary, and these are now being utilized 
with the most satisfactory results. We may 
hope that their adoption will become virtually 
universal. 

Speaking still only of air as it is employed 
for mechanical purposes, it is curious to note 
that the most serious and most damaging re- 
sults from the use of dust-laden air are ex- 
perienced where it would not be classed as 
compressed air at all. Our automobile friends 
are beginning to wake up, or are being aroused 
to the situation confronting them. 

The automobile engine, which is principally 
an air engine and incidentally an oil engine, 
fills its cylinders at every stroke with air laden 
with the dust of the road; and it is no wonder 
that the wear and the derangement of the 
motor are the automobile’s most serious troubles. 
Now cars are being provided with air cleaners, 
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which are already standard equipment on at 
least five makes of passenger cars and are 
widely used on motor trucks. All the needful 
improvements towards clean air for the auto- 
mobile have not yet been developed, but in that 
direction lies long life and continued efficiency. 





MAN IN AMERICA NOT 
A NEWCOMER 
EOPLES of numerous other nations have 
been accustomed to call us ethnological 
upstarts simply because inquisitive scientists 
have been able to unearth skulls and other 
human skeletal fragments of great antiquity 
mainly in various parts of Europe. Accord- 
ing to those gentry, prehistoric man looked 
askance at what is now called America and 
kept away because of the more congenial at- 
mosphere offered elsewhere for his progress. 

This stigma, if such it might be considered, 
apparently no longer applies, because bones 
have recently been brought to light in the 
neighborhood of Los Angeles, Cal., which 
carry man’s presence on this continent back 
to a period 25,000 years ago. The supervisors 
of Los Angeles County have voted a sum of 
$5,000 wherewith to carry on further excava- 
tions in the hope of uncovering other human 
skeletons of the same supposed ice age. 

Such of us as have resented the charge of 
ethnic newness will wish the investigators 
success; and in the meantime we can feel set 
up by reason of the find which would seem 
to establish the presence here of man, boast- 
ing some degree of civilization, thousands of 
years before the ape man made his appearance 
in Europe, Java, and elsewhere. 





ANOTHER GREAT BRIDGE 

T is announced that a contract has been 

awarded an English firm for the erection of 
a bridge at Sydney, Australia, which will rep- 
resent a daring advance in design and in con- 
struction. The bridge is to consist of a single 
span of 1,650 feet, and will be practically two- 
thirds longer than our renowned Hell Gate 
bridge of 1,000 feet—a magnificent engineering 
achievement. 

The Australian enterprise has not been hasti- 
ly decided upon, but has been seriously dis- 
cussed for at least three decades; and much 
time, labor, and money have been spent in the 
preparation of the plans. The cantilever-type 
of bridge was naturally first thought of as 
involving little if any risk or experiment; but 
it was underbid by the single arch. The suc- 
cess of the structure may be confidently ex- 
pected, for these are not the days of engineer- 
ing failures. 





AN ACKNOWLEDGMENT 
Ove leading article in the February issue 

was very properly devoted to a description 
of that monumental engineernig task, the con- 
struction of the so-called Bear Mountain 
Bridge which is to span the Hudson River. 

Through an oversight, we failed to mention 

that the bridge had been designed by Howard 
C. Baird of the well-known firm of Hodge & 
Baird, New York City. We trust this some- 
what tardy acknowledgment will show how 
sorry we were to have failed in the first place 
to give the architect his share of credit. 
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EcoNOMICS FOR EVERYMAN, by James Edward 
LeRossignol, Dean of the College of Business 
Administration, University of Nebraska. A vol- 
ume of 335 pages, published by Henry Holt & 
Company, New York City. Price $1.72. 

HE reason for being of this book is well 

expressed by. the author in his opening 
chapter where he says: “As one considers the 
great variety that there is among the peoples 
of the world, with all their differences in race, 
color, language, religion, customs, and what 
not, one can see that it is quite impossible to 
reduce them all to a common denominator or 
to find a single key that will unlock ali the 
mysteries of humanity. And yet, amidst all 
this complexity, two phases of human life 
seem to take first place—the family life and 
the economic life of man.” 

To facilitate a better understanding of what 
the economic life of man means, as a field of 
inquiry, the author has tried to present his 
subject in its proper setting as part of a 
broader social life and movement, with its his- 
torical background and its foreshadowings of 
change in time to come. We commend this 
book to those interested in this vital topic and 
also to many others that might read it to ad- 
vantage. 





ALGEBRAS AND THEIR ARITHMETICS, by Leonard 
Eugene Dickson, Professor of Mathematics, Uni- 
versity of Chicago. A volume of 241 pages, pub- 
lished by The University of Chicago Press, Chi- 
cago, Ill. Price, $2.25. 

S pointed out in the preface, the book 

should appeal not only to those interested 
in algebra or the theory of numbers but like- 
wise to those interested in the foundations of 
mathematics. Many persons in their school- 
days have been staggered in the study of 
mathematics by a lack of clarity on the part 
of the textbooks and the failure of the authors 
to explain the foundations upon which the sub- 
ject rests. Professor Dickson has striven to 
overcome this shortage, and he has gone to 
considerable pains to make his presentations 
clear and strictly elemental, requiring of his 
reader only a’ general acquaintance with the 
simpler parts of a first course in the theory 
of equations. The book is a worth-while con- 
tribution to this branch of study. 





THE JOURNAL OF THE IRON AND STEEL INSTI- 
TUTE, edited by George C. Loyd, secretary. Pub- 
lished in the United States by Spon & Chamber- 
lain, New York City. 

HIS is No. II of Volume CVIII and, as 

usual, contains many papers of value to 
those who are interested in the manufacture 
and the use of ferrous metals. The autumn 
meeting of the Institute was held last year in 
Milan, and a number of the papers read had 
naturally to do with the industry in Italy in 
one way or another. Dr. F. Giolitti’s paper 
considered The complex action of manganese 
and other so-called deoxidizing agents used 
in the manufacture of steel: Mr. C. Vanzetti 


read a paper entitled The use of the small 
converter for the production of large steel 
castings. Dr. W. H. Hatfield discussed The 
influence of nickel and chromium upon the 
solubility of steel (in relation to corrosion). 
And among other valuable papers was one 
presented by Messrs. Campbell, Ross & Fink, 
entitled The relative efficiency of dry and of 
moist hydrogen on the decarburization of steel 
at 950°C. and the effect of hydrogen on the 
phosphorus content. 





TROUBLESOME WoRDS AND How To USE THEM, 
by W. L. Mason. A book of 451 pages, pub- 
lished by George Sully & Company, New York. 
Price $1.50. 


R. MASON has undertaken to provide 

a handy reference book for the busy man 
or woman who has to use more or less trouble- 
some words daily. Excellent as this volume 
really is it nevertheless emphasizes the age-old 
fact that learning comes only through study. 
No book can impart information merely by its 
possession: it must be read, and what it has 
to tell must be tucked away in the mind where 
it can be drawn upon when occasion arises. 
To facilitate this, Mr. Mason has put at the 
end of his book a complete index which gives 
every word in alphabetical order, with the 
page and the group where it can be found. 
This index will stimulate the memory and lead 
to.definitions, explanations, etc., which may be 
remembered somewhat hazily. 





Power plant lubrication is the title of a de-, 
cidedly valuable booklet recently issued by 
The Tidewater Oil Sales Corporation, 11 
Broadway, New York. Recognizing the ex- 
pansiveness of the subject, the company has 
wisely limited its discussion of the topic to the 
basic principles of lubrication as applied to 
prime movers and to auxiliary machinery in 
the power field. Undoubtedly the experienced 
operator as well as the student engineer will 
find in the pages of this pamphlet, which 
can be had upon request, information which 
will help him to solve some of the many prob- 
lems which arise in the course of his work. 





The Logansport Machine Company has, in 
its 1924 catalogue, described its well-known 
line of air-operated chucks. Pneumatic chucks 
are steadily gaining favor and wider adoption 
because it is possible through them to material- 
ly reduce waste and to greatly augment the 
amount of work turned out. The company has 
specialized in air-operated chucks for years; 
and a copy of the catalogue can be had for the 
asking by writing to Logansport, Ind. 





Contractors and others interested in cutting 
mucking costs might find information of value 
to them in the new bulletins of the Hoar 
Shovel Company, Duluth, Minn. 





The International Dairy and Refrigerating 
Machinery Exhibition, which was scheduled 
tobe held in Buenos Aires during the current 
month, has been postponed until September. 
American manufacturers interested in this ex- 
position may obtain detailed information at 
the office of the Argentine-American Chamber 
of Commerce, 89 Broad Street, New York 
City. 
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COMPRESSED AIR COMBATS 
DESTRUCTIVE LOCUSTS 
ANY, many years ago we read The 
Bush Boys, by Captain Mayne Reid; 

and it is a very readable book to this day. 
The scene of the story is laid round and about 
the present city of Johannesburg, South 
Africa; and the initial incident is an over- 
whelming sweep of locusts that destroyed 
every green thing and compelled a Boer farmer 
to “inspan and trek” with all his portable 
possessions and live stock as his only means 
of safety. We learn that locusts have not retired 
from business in that region; but, while they are 
still active, they are perhaps not as trouble- 
some as in the days gone. 

Locusts have been responsible for railway 
interruptions and difficulties, even to the extent 
of introducing an element of danger. On a 
number of occasions, swarms have been known 
to settle on the tracks and, although crushed 
by the thousands, to have brought trains to a 
standstill more than once owing to the inability 
of the wheels to get a grip on the rails. Seri- 
ous delays to important mail and passenger 
trains, as well as to heavy freights, have been 
due to this cause. Locusts are also blamed for 
a brake failure, which resulted in a collision 
in the Cape Province. 

For its own protection, therefore, the ad- 
ministration of the South African Railways 
was compelled to take action. A locomotive, 
operated by an internal combustion engine— 
apparently a rail motor car which could be 
conveniently adapted to the purpose—was fitted 
with an air compressor and equipped for pro- 
jecting a spray of arsenite solution under pres- 
sure for a considerable distance over the track 
and on each side of it so as to destroy not only 
the locusts but also their eggs. This method 
has proved distinctly satisfactory. The travel- 
ing plant, which is provided with a telephone 
to enable it to keep in touch with stations, can 
proceed rapidly to any point where a swarm 
of locusts is reported. 





The United States Bureau of Mines, Wash- 
ington, D. C., has recently announced the fol- 
lowing new publications: 

BULLETIN 203. Central District bituminous 
coals as water-gas generator fuel, by W. W. 
Odell and W. A. Dunkley. 1923. 93 pp., II 
figs. 

BULLETIN 223. An investigation of powdered 
coal as fuel for power-plant boilers. Tests at 
Oneida Street power station, Milwaukee, Wis., 
by Henry Kreisinger, John Blizard, C. E. 
Augustine, and B. J. Cross. 1923. 92 pp., 48 
figs. 

TECHNICAL PAPER 274. Efficiencies in the 
use of bituminous coking coal as water-gas 
generator fuel, by W. W. Odell. 1923. 39 
pp., I pl., 9 figs. 

TECHNICAL PAPER 337. Carbon-monoxide 
hazards from house heaters burning natural 
gas, by G. W. Jones, L. B. Berger, and W. F. 
Holbrook. 1923. 31 pp., 1 pl., 7 figs. 

TECHNICAL Paper 350. Accidents at metal- 
lurgical works in the United States during the 
calendar year 1922. 1923. 31 pp. 




















The industrial undertakings in the Union of 
South Africa have motive equipment repre- 
senting an aggregate of 1,750,000 H.P. While 
steam is still the leading form of power, the 
application of electricity was increased by 30 
per cent. in the past three years as compared 
with a growth of less than 7 per cent. in the 
use of steam power during the same period. 





In the glass industry, one type of bottle- 
making machine replaces 54 workers. 





China, next to the United States, possesses 
the richest coal and iron resources of any 
country on the Pacific—in fact, coal abounds 
in every province of that vast domain. Some- 
thing like 30,000,000 tons of coal are mined 
there annually as against 500,000,000 tons pro- 
duced every twelvemonth in the United States. 





Preliminary figures for the 1923 output of 
minerals in Canada, issued by the Dominion 
Bureau of Statistics, indicate an advance of 
16 per cent. over the valuation for the previ- 
ous twelvemonth and a record production of 
coal, lead, zinc, asbestos, and cobalt. The min- 
erals taken from the earth last year were worth 
$21 4,019,832, as against $184,297,242 in 1922. 





Something like 65,000,000 tons of ice is 
manufactured annually in the United States 
for which the consumer pays less than a cent 
a pound. 





Special means are provided for anchoring 
the steel towers of the electric transmission 
line to be built from the power dam at Keokuk, 
Iowa, to Galesburg, Ill. Where the leg of a 
tower is to stand, a hole 5% inches in diameter 
is drilled to a depth of 8 feet. Dynamite is 
placed at the bottom of the hole and exploded: 
the operation being repeated as many times as 
necessary until a cavity is formed two feet in 
diameter. This cavity is filled with concrete, 
and the footing of the tower is set into it. 
After the concrete hardens, the leg is thus 
anchored in a solid ball of stone encased in 
walls of earth compressed by the force of 
dynamite. 





An article in the house publication of an 
English manufacturing firm, discussing the 
use of compressed air in coal mines and seek- 
ing to emphasize the necessity of preventing 
air leaks, cites the case of a single leak in a 
certain mine between the compressor and the 
pithead. The leak, if known at all, had not 
received any special attention. Nevertheless, 
it kept going 24 hours a day; and an investiga- 
tion finally disclosed that the air so lost in- 
volved an expenditure for power in the course 
of a year amounting to $2,500. 
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For the purpose of making cold metal to 
flow as a liquid and to precisely fill all the 
interstices of the die faces, the following pres. 
sures are required for the embossing of United 
States currency: silver dollar, 160 tons; gold 
eagle, 110 tons; silver half-dollar, 98 tons; 
gold half-eagle, 60 tons; silver quarter-dollar, 
60 tons; nickel five-cent piece, 60 tons; copper 
cent, 40 tons; and silver dime, 25 tons. The 
pressures per square inch of coin face average 
about 90 tons. 





Austria is effecting extensive coal economies 
by substituting electricity for steam on her 
railways. The cost of the program now being 
carried out is about $26,000,000; and it is esti- 
mated that by January 1, 1925, a total of 1678 
miles will be electrified. 





The United States is by far the world’s most 
important manufacturer and consumer of both 
real and artificial silk. During 1923, the out- 
put of artificial-silk yarn amounted to about 
35,380,000 pounds—an increase of 11,000,000 
pounds over the preceding year. 





Antwerp is today the greatest port of con- 
tinental Europe—the total arrivals during 1923 
reaching the impressive figure of 9,351 ships of 
more than 17,000,000 net tons. This record 
means a lead of 1,282 vessels over the total 
number that entered Rotterdam in 1922, when 
that city held first place. 





The proportion of synthetic nitrate, as com- 
pared with the natural product, continually 
increases. In 1922, Norway produced 156,000 
tons as against 73,000 tons in 1913, while Ger- 
many’s annual output was augmented from 
48,000 to 238,000 tons within the same in- 
terval. Chile’s exports of natural nitrate dur- 
ing 1922 amounted to 1,068,000 tons, which is 
less than half the quantity produced in 1013. 





The principles of operation of the storage 
battery, a matter of much mystery to the 
average automobile owner or radio fan, are 
made quite clear in a new industrial motion 
picture—The story of a storage battery—just 
prepared under the direction of the Depart- 
ment of the Interior with the codperation of 
the Willard Storage Battery Company. The 
film well illustrates all details in the construc- 
tion of an electric storage battery, its workings, 
and its proper care. It is now available for 
distribution under the free-loan service of the 
Bureau of Mines. Requests for the loan of 
the film should be addressed to the Bureau of 
Mines Experiment Station, 4800 Forbes Street, 
Pittsburgh, Pa. 





The explosions which have been occurring 
in England in stoves burning anthracite have 
been investigated by a responsible committee. 
The conclusion arrived at was that “the ex- 
plosions arise in no way from the construction 
of the stoves or from any gases given off by 
the anthracite which is used in the stoves. 
They are satisfied that the explosions have 
been produced by high explosives introduced 
into the coal.” 
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AIR-MOTOR HOISTS OF WIDE 
RANGE OF CAPACITIES 


NEW style, 500-pound-capacity air-motor 

hoist of smaller and more campact con- 
struction than any hitherto available was re- 
cently announced in these columns. Since then, 
the manufacturers have developed this hoist and 
are now Offering it in five different sizes, rang- 
ing in capacities from 500 to 10,000 pounds. 


Briefly, the outstanding characteristics of the 
new hoists are as follows: low head room re- 
quired because of compactness of design; rela- 
tively light weight; automatic brake which 
positively holds the load under all circum- 
stances, even if the air supply be accidentally 
disconnected or fail; and a graduated throttle 
which permits a very close regulation of both 
the lifting and the lowering speeds. 

These hoists are distinct from direct-acting 
cylinder hoists and lifts—which consist essen- 
tially of but a plunger and a case—in that they 
are equipped with a high-powered and efficient 
air motor which is geared through a mechanical 
train to a hoisting drum. The motor has three 
cylinders; and during a recent demonstration 
one of our editorial staff was impressed by 
the nice balance which enabled the hoist to 
operate in either direction without vibration 
at any speed or load within the rated capacity 
of the machine. 


The motor and the gears are both enclosed ; 
and thorough lubrication of all parts is insured 
—the motor operating in a bath of oil while 
the gears turn in heavy grease. Oil passages 
lead to all bearings; and ball bearings or 
bronze bushings are provided at all points 
where service experience has proved that they 
add to the efficiency or to the life of the hoist. 

The hoists can be equipped with either a 
roller-bearing mono-rail trolley or a top hook. 
The style of trolley mounting considerably re- 
duces the head room necessary for the installa- 
tion; and, further, because of its rigidity— 
which enables an operator to easily start the 
loaded hoist along the runway—it proves more 
satisfactory than the method of hooking the 
hoist into a separate trolley unit. 


The automatic brake with which the hoists 
are provided is a new and valuable feature, 
as it holds the load at any desired position 
for any length of time regardless of air pres- 
sure. The brake consists of a disk, attached to 
the motor shaft, and of a brake plunger with 
a friction face, which latter is held in con- 
tact with the disk by springs whenever the 
hoist is not operating, that is, whenever the 
air supply to the motor is cut off either by 
throttling or otherwise. As the brake acts 
automatically it requires no attention from the 
operator. 


The throttle graduation, which is very fine, 
insures instant and complete control of the 
hoist at any speed and, therefore, contributes 
to excellence of performance. A safety stop 
lever is also supplied, and it closes the throttle 
and stops the motor whenever the load, by 
chance, is raised the full extent of the lift— 
in other words, to the top of the hoist. 


These new hoists are adaptable to a wide 
Variety of uses, and are utilized in all manner 


of industries where rapid and economical lift- 
ing and handling of loads are desired. For 
foundry work they should be especially suit- 
able. In operation they are safeguarded 
against the effects of heat and dust; and be- 
cause they are free from vibration and the 
control is so nicely graduated they are fitted 
for the most delicate work, such, for instance, 
as drawing patterns or lowering a cope onto a 
drag. In machine shops, in boiler and struc- 
tural metal shops, in railroad shops and round- 
houses—in fact, in any repair or assembling 
shop where heavy parts must be moved and re- 


RAILROAD ELECTRIFICATION 
IN CENTRAL AFRICA 


‘_ following statement, made, by the 
Belgian Minister of Colonies, is of interest 
in that it is indicative of the growing tendency 
towards railroad electrification, especially in 
those regions where an abundance of water 
power is available: 

“The Leopoldville-Matadi Railroad will be 
the first important line in Central Africa to be 
electrified. We possess along the river, 
throughout the whole region, waterfalls and 


























New air-motor hoists now available in five sizes ranging in capacities from 500 to 10,000 


pounds, 


placed, these hoists enable one or two work- 
men to deal successfully with jobs that would 
require several men if done manually. 


Whether indoors or outdoors—where the ap- 
paratus may be exposed to all kinds of weather 
—the hoists operate with uniform satisfaction 
and respond to the control of any one familiar 
with them. Hot, dusty, steaming, smoky, or 
acid-laden air does not affect them adversely. 
The essential details of the new air-motor 
hoists, which are manufactured by the Inger- 
soll-Rand Company, are as follows: 


rapids capable of producing considerable pow- 
er. Researches made by the railway company 
have established that more than 100,000 H.P. 
may be readily obtained for the use of the 
road and that, in addition, there exist un- 
limited reserves for extensions. For the 
electrification of the railroad, at least in the 
beginning, a block of 30,000 H.P. will suffice; 
and we will thus replace the coal—which has 
to come from Europe and is very expensive— 
by local, natural resources which have here- 
tofore not been utilized.” 

















| 
SIZE A | B Cc | D E 
| 
| 
Capacity, in: POURGBs< «6665 0c 500 1,000 2,000 | 4,000 10,000 
Feet lift per minute, at 80 | 
pounds preSSure ......secees 50 25 25 17 10 
Maximum lift in feet...... cone 15 15 15 | 15 15 
Size and length wire rope.....| 44” x 35’ wy" x 35! 5/16” x 36’ | 3” x 36’ 9/16” x 40’ 
Net weight, with top hook, in | 
WOU. ccvc cy mre nu cau eueal 150 150 315 | 425 760 

















These hoists operate on air pressures of from 60 to 100 pounds. 


During the summer of 1923, daily airplane 
flights were made in Europe over nineteen dif- 
ferent lines that link up practically the entire 
continent. New routes are being planned to 
Persia, Greece, and Egypt, as well as a long 
relay air line to Asia. Certainly the time 
would not seem to be far off when trips across 
the Atlantic will become popular. 


During the twenty-five years the United 
States has owned the Philippine Islands, its 
share of the total trade has grown from 11 per 
cent. in 1900 to 66 per cent. in 1920. 





It is announced that Montreal, Canada, will 
have $5,000,000 to spend this year for construct- 
ing of new streets and for repairing old ones. 
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SOMETHING DIFFERENT IN 
GASOLINE TESTS 
OWN IN THE [atitude of our national 
capital, the winter climate is so uncertain 
and changeable that the experts of the United 
States Bureau of Standards have been obliged 
to mount an automobile engine in a special al- 
titude chamber or ice chest in order 
to test the efficiency of heavier and 
less volatile fuels for automotive use 
in cold weather. During the summer 
season, the temperature in Washing- 
ton is fairly constant, and warm- 
weather tests of different kinds of 
gasoline have been made successfully 
out of doors. 

The point is, that if the less volatile 
fuels can be consumed in motor cars, 
as at present designed, our available 
gasoline supply will be markedly aug- 
mented and price levels will be pre- 
vented from rising appreciably 
some time to come. Practically noth- 
ing definite was known about the 
heavier grades of fuel, so Uncle Sam 
commissioned his 


for 


scientific sleuths 
under the leadership of Mr. F. S. 
James, an automotive expert, to make 
investigations. 
eral 


For the purpose, sev- 
government automobiles — of 
models in common use—were equip- 
ped with special recording devices 
which kept accurate tab on the per- 
formance of each fuel. 

To simulate winter conditions, the engines 
were set up in an altitude chamber where the 
temperature of the water, the air, and the oil 
could be controlled. The arrangement is such 
that it is possible to study starting, acceleration, 
and crank-case dilution as effected by different 
types of the fuel. The temperature of the 
chamber can be varied from 10° below zero to 
80-85°F.—the mean summer temperature pre- 
vailing in the District of Columbia. An ice- 
making machine, having a refrigerating capac- 
ity of 25 tons daily, is employed to keep the al- 
titude chamber at a low 


MM 


Automobile engine 
where it could be tested under conditions simulating those 
of the extremes of summer and winter temperatures, 
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The road tests showed conclusively that the 
mileage obtainable by the use of different grades 
of gasoline varied considerably. The altitude- 
chamber tests are now being run not only to 
check service investigations but also to ascertain 
the operable range of the engine when driven 
by the various light and heavy gasolines. When 


mounted in the altitude 


the tests are concluded, the data will undoubt- 
edly aid materially in designing engines for 
new cars so that they can handle heavier fuel 
than is now practicable. The American Socie- 
ty of Automotive Engineers is coOperating with 
the government experts in this work—the first 
of. its kind ever attempted. 

In the tests so far.concluded; four makes of 
motor cars—representing 75 per cent. of the 
automobiles produced in this country annually— 
were used. The stretch of road over which the 
tests were run was divided into 32, plainly 
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marked, */,-mile sectors. In the tonneay of 
each car was placed a panel fitted with a 
burettes containing the various samples of gas. 
oline. The fuel in each burette could be fed: 
into the carbureter at will, and was sufficient to: 
propel the car over a single track segment. One © 
investigator timed the car movement with a | 
split-second stop watch, while another 
operated the burette and read the re- | 
cording gages. Technical contri-} 
vances, known as chronometric tacho- | 
meters, were used to draw diagrams 
of the acceleration and the decelera-" 
tion of the car as it was driven over. 
the speedway. : 
Each car was equipped with a spe-_ 
cial system of thermometers that re-| 
corded the temperatures of the inlet 
and the outlet water, the crank-case) 
oil, and the differential. The tem-} 
perature of the air was also regis« 
tered; and needful special data was 4 
obtained from the United States | 
Weather Bureau concerning baro-7 
metric pressures and atmospheric con-| 
ditions. In short, every essential’ 
mechanical aid was called into service: 
to assure the success of the investiga= 
tions. 
Four kinds of fuel were tested 
One was typical of the quality off 
gasoline sold five years ago; another 
of that now on the market; and 
two remaining were heavier and less 
volatile than those preceding. It has been de- 
clared that if the latter can be, utilized in our) 
present and our potential automobile engines, 





then ‘our total annual production of motor 
fuels will be increased by 27 per cent. without 
drawing on more crude pertroleum. 

The road trials showed that the heavier gas= 
olines, when the carbureters were adjusted 
properly, could be used efficiently in all the test 
cars; and this would seem to indicate that oUF 
motor fuels of the future will be much heaviét 

and less volatile 





temperature, while elec- 
trically heated grids, to- 
gether with the engine ex- 
haust gases, are counted 
on to raise the tempera- 
ture after the ice machine 
is disconnected and the 
summer tests are begun. 

To duplicate road ser- 
vice conditions, an ac- 
celerator disk is mounted 
on the end of the dyna- 
mometer shaft in the 
scientific ice box—being 
so adjusted that it exerts 
an influence on the en- 
gine equivalent to the 
weight of the automobile. 
The flywheel has the 
same moment of inertia 
as the car, so that condi- 
tions are similar to those 
that would result if the 
engine were in a car bowl- 
ing along the city streets. 





Fuel-testing equipment installed upon an automobile to determine the effec- 
tiveness of different grades of gasoline, 


those now commonly sol 





Labor shortage in Indé 
has greatly stimulated 
the use of modern ma 
chinery in the native 
collieries, according to 
report by the Departmemi 
of Commerce. Most 0 
the large coal mines if 
the various fields are no¥ 
equipped with electrical 
power; and in 1922 
total area of 1,256,34 
square feet was cut 1 
the Ranesgunge af 
Jherria districts by elee 
trically driven and B 
pneumatic coal - cuttif 
machines. One colli¢ 
has also introduced | 
mechanical loading cof 
veyer, which is operat 
by compressed air. 
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